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Public Law 89-298
89th Congress, S. 2300
October 27, 1965

aAn Act

Authorizing the construction, repair, and preservation of cortain public works
on rivers and harbora for navigation, flood control, and for other purposes.

Be it enacted by the Senate and House of Rf/weaentatives of the
United States of America in Congress asrembled,

TITLE 1--NORTHEASTERN UNITED STATES WATER
SUPPLY ‘

Skc. 101. (a) Congress hereby recognizes that assuring adequate
supplies of water for the grear metropolitan centers of 519 United
Stotes has become a problem of such magnitude that the welfare and
prosperity of this country _retiuire the Federal Government to assist
In the solution of water supply problems. Therefore, the Secretary
of the Army, actin t.hmugl‘: the Chief of Engineers, is authorized
to cooperate with Federal, State, and local agencies in preparing

lans in secordance with the Water Resources Planning Act (Public
AW R9-80) o meet the long-ange water needs of the northenstern
United States. This plan may provide for the construction, opera-
tion, and maintenance by the United States of (1) a system of major
reservoirs to be located within those river basins of the Northeastern
United States which drain into the Chesapeake Bay, those that
drain into the Atlentic Ocean north of the Chesapeake Bay. those
that drain into Lake Ontario, and those that drain into the Saint
Lawrence River, (2) major comveyance facilities by which water
may be exchanged between these river basins to the extent found
desirable in the national interest, and (3) major purification facilities.
Such plans shatl provide for appropriate financinl participation by
the States, Pulitical subdivisions thereof, and other local interests,

(b} The Secretary of the Army, acting through the Chief of Engi-
peers, shall construet, operate, and maintain those reservoirs, con-
veynnce facilities, and purification facilities, which are recommended
in the plan prepared in nccordance with subsection (a) of this section,
and which are specifically nuthorized by lnw enacted after the date
of enacunent of this Act.

{¢} Each reservoir included in the tpi:m authorized by this section
shall be considered w8 w component of & comprehensive plan for the
optimum development of the river basin in which it is situated, as well
as a component of the plan established in accordance with this section.
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) Revised Draft {x) Finzl Environmental Statement
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1. Name of Action: () Administrative {X) Tegislative (Federal)

2. Description of Action: Involves solutions for meeting future water supply
requirements for Eastern Massachusetts and explores variocus alternative ways

to meet the projected needs for this region. Proposals include diversion
during high flow periods from the Connecticut River via the Northfield Mountain
pumped-storage facility directly to Quabbin Reservoir and by three other
alternative methods to utilize and transport water from the Millers River

Basin to the Quebbin Reservoir.

3. a. Environmental Impacts: Tmplementation would assure availability of
projiected water requirements for Bastern Massachusetts. 'Provides means to
keep water quality high in Quabbin Reservoir by slowing down present deple-
tion rate. An increased nutrient level in Quabbin Reservoir is expected.
Depending on the alternate chosen, certain lands and waters will be dedi-

cated to water supply in the Millers River Basin., Millers River water quality
will be improved under two alternatives. May create a shift in present fishing
patterns in Quabbin Reservoir, MHigh diversion rates would cause appreciable
loss of flow in the mainstem Millers River during portions of the diversion
period.

b. Adverse Environmental Impacts: May include a temperature rise below
the diversion point on the Millers River as well as a probable lessening of
the sediment load and a partisl loss of flushing action in the stream. No
adverse effects are predicted for the mainstem of the Connecticut River or
its estuary. No significant changes are predicted for Quabbin Reservoir.
Some biota will become entrapped or entrained by the Northfield pumped.
storage project,

b, Alternatives:

a. No Action g. Dunal Water Supply Systems
h. Weather Modification h. Other Diversion Sites

r. Desalinization i. Water Demand Control

d. TImportation j. Re~examination of Release Schedules
e, Wastewater Reuse k. Local Rescurce Potential

. Ground Water Resources 1. Population Zoning and Regulations

5. Comments requested (See attached sheets)

6. Draft statement sent to CEQ 11/1L/72
Pinal statement sent to CEQ
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INTRODUGTION

The 89th Congress recognized that the assurance of adequate supplies
of water for the great metropolitan centers had become a problem of
such magnitude that the welfare and prosperity of the United States
required the Federal Government to assist in its resolution. Conse-
quently, the Congress enacted the Northeastern United States Water
Supply (NEWS) Study on 27 October 1965, under Title I of Public Law
89-298. :

A copy of the law, with a map of the study area on its reverse side,
is attached, It authorized the Secretary of the Army, acting through
the Chief of Engineers, to prepare plans to meet the long range water
supply needs of the Northeast, in cooperation with Federal, State and
local agencies. The Chief of Engineers, in turn, assigned responsi~
bility for the NEWS Study to the Division Engineer, North Atlantic.

The NEWS Study area includes those river basins within the United
States which drain into Chesapeake Bay, into the Atlantic Ocean north
of Chesapeake Bay, into the St. Lawrence River, and into Lake On-
tario, The study area, therefore, includes all of Maine, New Hamp-
shire, Vermont, Massachusetts, Rhode Island, Connecticut, New
Jersey, Delaware, and the District of Columbia, and parts of New
York, Pennsylvania, Maryland, Virginia, and West Virginia,

An area of approximately 200, 000 square miles, the area contains a
population of about 50 million persons, which is projected to reach
about 85 million by the year 2020, Some 60 percent of the present
population is concentrated in the five metropolitan areas of Boston,
New York, Philadelphia, Baltimore and Washington., It includes
twenty of the nation's one hundred largest cities, The municipal wa~
ter suppliers of the region serve populations varying from less than
100 to 8.5 million, Although the area has an average annual precipi-
tation rate 6f about 40 inches, as compared to the national average of
30 inches, precipitation deficiencies in some parts of the area were
up to 50 inches during the October '61 to December '65 period. The
area's vulnerability to water shortage is revealed by the fact that
some 14 million people, about 28 percent of the population, were re-
stricted to some degree in their use of water during this drought.
Although public awareness of the problems of water supply is in-
creased by drought experiences, drought is not the only reason for
concern., Available supplies of water of good quality will soon be in-
adeguate, even under normal conditions, to meet the needs of the
expanding population and industrial growth.



The objective of the NEWS Study is the preparation 6f a coordinated
 general plan for essential water supply development in the Northeast
which will recommend to the Congress an active program for Federal,
State, local, and private organizations, Such plans shall provide for
appropriate financial participation by the States, political subdivi-
gions theredf, and other local interests. It will thus provide a public
forum where all vitally concerned with the water supply problems of
the area can be heard in developing a plan to regolve one of the do-
mestic problems now facing the United States,

In achieving its objective, the NEWS Study is presenting a regional
assessment of present and future water supply needs and will explore
alternatives for their solution. The study effort is being fully coor-
dinated through the various Federal, State, local and private agencies
and organizations, This coordination will agsure that plans are con-
sistent with, and integral to, other concurrent water resource planned
development being formulated, Thus, the NEWS Study can provide a
framework through which all elements may effectively work together
toward securing adequate water supplies. During the study, interim
reports will be prepared to deal with critical problems which may be
encountered. These reports will contain specific recommendations
to the Congress for authorization of major reservoirs, convéyance
facilities, or treatment facilities, as may be appropriate. The:
Northfield Mountain Diversion and Diversion from the Millers Rlverl
. Basin are the studies which are the subject of this: revibeé éraft
Environmental Statement,

The NEWS Study effort was organized and initiated during the last half
of 1966 with the preparation of a plan of study and the acquisition of
data and reports. There followed a series of initial public hearings;
the development of statistical information on public and private water
supplies; a summary of drought information, including restrictions
and shortages experienced in various communities; an appraisal of
the degree of urgency for additional water supply in various regions
of the study area; an analysis of the water supply potential of one
selected area by the use of advanced statistical hydroiogic techniques;
and the initiation of studies in specific urgent regional metropolitan
areas,

The NEWS Study has established the premise that areas in which the
projected demand for water supply.in 1980 will probably exceed the
present capabﬂ:,t:tes of the systems will be consxdered in the "urgent'

1 Both pro;ects are included in the New England River Basins Com-

mission 1980 Connecticut River Basin Plan, January 1972

2



category., Under NEWS procedures, projects and regional programs
for thess urgent areas will be developed and made the subject of in-
terim reports which will be submitted to the Congress for authoriza-
tion. To identify these urgent areas, an initial appraisal was made
of the present systems to satisfy the projected 1980 demands. This
appraisal included an evaluation of present system capabilities,
present and projected domestic and industrial consumption, popula-
tion expansion and economic growth., The appraisal disclosed four
critically urgent areas as follows:

1) Eastern Massachusetts and Rhode Island

2) Western Connecticut - Metropolitan New York City and
Northern New Jersey

3} South Central Pennsylvania, Baltimore
4) Metropolitan Washington, D, C,

Once these critical areas had been identified, feasibility detail stud-
ies were initiated to investigate alternative engineering solutions.

The western Connecticut area, although in the New England Division,
because of its geographic proximity to the Metropolitan New York
area was studied in conjunction with that region. The second "urgent"
need area within New England, i.e, Eastern Massachusetts, was
studied by members of the New England Division,

The Division Engineer, New England Division, cooperated in the
NEWS Study by preparing an engineering feasibility study for this
area., Aimed primarily at the water short areas of eastern Masgsa-
chusetts, this study included Rhode Island, since evaluation of a
potential regional scheme could involve consideration for the future
needs of that state, The study, initiated in December 1968, was per-
formed in consultation with representatives of the States of Massa-
chusetts, Connecticut, Rhode Island, and of the New England River
Basins Commission. A report of the study results, the engineering
alternatives feasible for the area, was prepared and submitted for
review and comment in draft form in November 1969. Following a
review period and receipt of the review comments, a meeting was
held in May 1970 with representatives of the Federal, State, and local
agenéies and interests to reach agreement on the best future course
for the NEWS Study to pursue in continuing studies in the area.

It was agreed that the Corps proceed with detailed studies on the



Northfield Mountain development to complement studies by the Metro-
politan Digtrict Commission; initiate studies on the requirements for
improving the water quality of the Merrimack River together with a
detailed investigation of the use of the River as a possible water sup-
ply source for the Eastern Massachusetts area; conduct a broad en-
vironmental impact study of water supply alternatives; perform de-
tailed studies of the effect of upstream diversion on the estuaries of
the Merrimack and Connecticut Rivers; and explore the possibilities
of advance sgite acquisition in Rhode Island.

In addition to the progress meetings, held during the course of the
study, four informal information meetings were held within the Millers
River Basin., These meetings were held in Athol, Massachusetts on
21 October 1971 and 4 January 1972; in Winchendon, Massachusetts

on 2 March 1972, and in Athol, Massachusetts on 8 May 1972,

During December 1971 and January 1972, a series of fpt_l_xjﬁformula-
tion stage public meetings were held in Needham, Woburn, Orange
and Longmeadow, Massachusetts. These meetings were designed to
broaden public participation in the open planning process by describ~
ing the on-going studies and receiving audience input. Some people
spoke in favor of the plans presented, Others thought that we should
concentrate on reducing demand instead of diverting more water to
Eastern Massachusetts, A number of people at the Orange meeting
suggested that water be diverted from the Millers River itself after
pollution abatement, These ideas and others expressed at the public
meetings were investigated as part of our studies and considered in
the formulation of all plans. Late Stage Public Meetings were held in
Waltham and Orange, Massachusetts on July 5 and 6, 1972,

ENVIRONMENTAL IMPACT STATEMENT BACKGROUND
INFORMA.TION

This statement consists of an assessment of the environmental re-
sources affected by the Millers and Connecticut River diversions, an
analysis of the probable environmental impacts of each plan, and pos-
sible alternatives. The study of the Merrimack River Diversion will
be the subject of a separate action.

The follbwing pages describe the efforts of an integrated multi-
discipline team of Corps of Engineers personnel, Fish and Wildlife

Service Biologists, and services from three environmental and socio-
economic impact consulting firms, oo T e

! Essex Marine Laboratory, Inc,, New England Research, Inc.
Abt Associates, '

i



A considerable portion of the available time and effort was devoted
during the course of the study to the ecological, environmental, and
public health aspects of the various proposals. Section 3 of this
statement contains specific detailed information and descriptions of
the various analysis used by two environmental consulting firms dur-
ing the course of the study. Although their complete reports are not
included as part of this statement, care has been taken to include all
their principal findings and conclusions for the benefit of the reviewer.

The information contained herein reflects a preliminary assessment
of the physical and biological characteristics of each donor and re-
ceiver system and the potentially affected resources based on exist-
ing knowledge. Some specific details on the probable effect identified
for each proposal are still unknown. In addition to public review of
each proposed diversion project, a thorough analysis will also be
completed by various Federal, State, and local agencies,

The Preliminary Environmental Assessment, which was distributed
at the Late Stage Public Meetings, together with detailed environ-
mental data compiled by contracted consulting firms, and informa-
tion and comments gained at the public meetings, provided the basis
for the preliminary draft Environmental Impact Statement for the
proposed diversion projects.

In November 1972, copies of the preliminary draft environmental im-
pact statement were furnished to more than 250 Federal, State, and
local and private agencies and organizations, With the end of the re-
view period on 23 December 1972, approximately 40 agencies had
responded raising some 200 questions., All correspondence received
is found in Section 8 of this Final Environmental Statement,
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" THE WATER SUPPLY SETTING

General

A. Sixties Drought

As recognized in the NEWS Legislation, natural departures from
normal precipitation and runoff conditions can have regional impacts
on the social well-being of a large segment of the nation's population,

The long-term normal rainfall in southeastern New England is about
47 inches per year, This "normal" condition is actually the average
of many high and low rainfall years, When rainfall is below average
for a period of time, the area experiences a drought. The recent
drought of the sixties in southeastern New England, for its duration,
was the greatest ever experienced in the region based on over 200
years of rainfall record.

Because of the severity of this drought, many water supply systems
were required to re-evaluate the dependable yield which their facili-
ties could be relied on to produce., For example, the Metropolitan
District Commission which, based on previous drought conditions,
had estimated available sources at 330 million gallons per day (mgd)
revised their dependable yield figure downward to 300 mgd. '

The sixties' drought which began in 1961 when precipitation and water -
levels fell below normal, ultimately through its duration, directly
affected the water use patterns of more than 20 million people. In
1965 alone, drought related water shortages and associated problems
were severe enough to warrant emergency actions by local, state

and Federal agencies. Within Massachusetts, more than 50 cities
and towns imposed restrictions on water use, '

B. Water Supply Agency Action

During and following the drought, a number of communities and re-
gional planning agencies conducted engineering studies to determine
methods for augmenting their existing supplies, In many cases, new
supplies have been developed by the communities which would allow
them to meet future supply needs. Investigations conducted by NEWS
in the southeastern New England region, however, indicate that even



with the actions undertaken by local authorities, additional supplies
must be made available,

It is anticipated that as water requirements increase and local water
resources are fully developed, particularly in urban areas, many
municipal systems will likely join some of the major systems, such
as the Metropolitan District Commission (MDC) and increase the re-
gional character of these systems. A description of the MDC system
is given in the following paragraphs.

- Existing Regional System - Metropolitan District Commission -
{Boston)

‘The Metropolitan District Commission (Boston) is the largest regional
system within New England, At present, this system supplies either
wholly or partially the water supply needs of 42 communities within
the Commonwealth of Massachusetts, Consumers of the serviced
population number about two million or fully 37 percent of the Com-
monwealth's 1970 population,

Existing dependable yield of the system is estimated to be 300 mgd,
Average daily water consumption furnished by the system in 1971 was
322 million gallons per day (thus the system is outstripping available
supply) of which 273 mgd was delivered to municipalities which rely
exclusively upon the MDC as their only supply source,

The MDC relies upon surface water as its supply source, Three major
reservoirs: Quabbin, Wachusett and Sudbury impound flow from tribu-
taries of both the Connecticut and Merrimack River Bas_ins;

The Quabbin Reservoir, located in the center of Worcester County,

is the backbone of the MDC system. It impounds the runoff from 186
square miles of the Swift River Watershed and flow diverted from 98
square miles of the Ware River Watershed, both tributaries of the
Connecticut River, It has a capacity of 412 billion gallons at full res~
ervoir elevation and is approximately 18 miles long.

The water from Quabbin Reservoir flows through the Quabbin Aqueduct
for a distance of 24, 6 miles to the upper end of Wachusett Reservoir
in West Boylston., This agueduct, which is "horseshoe" shaped, is
excavated through solid rock and line with concrete. Provisions have
been made at the Ware River Intake Works at Coldbrook to divert the



flood flows from approximately 98 square miles of the Ware River
Watershed into the aqueduct for storage in either the Quabbin Reser-
voir or the Wachusett Reservoir, Under ordinary circumstances, the
water is diverted directly to the Quabbin Reservoir for storage and
then is drawn back into the Wachusett Reservoir as occasion requires,

The Wachusett Reservoir on the Nashua River, a tributary of the Mer-
rimack River, above Clinton, was the principal reservoir of the MDC
system prior to the construction of Quabbin Reservoir. It has a water=-
shed of 107.7 square miles and a capacity of 65 billion gallons, It is
approximately 8.4 miles long with a surface area of 6.5 square miles.

The water has two means of conveyance from Wachusett Reservoir -~
the Wachusett Aqueduct and the recently completed Wachusett -
Marlborough tunnel, . The Wachusett Aqueduct consists of a rock tun-
nel section 2 miles in length, a brick and masonry conduit, "horse~
shoe' shaped, 7 miles in length and an open channel section of 20 feet
wide at the bottom and 3 miles in length. The open channel section
terminates in the Sudbury Reservoir in Southborough.

- The major portion of the water supplied by the Wachusett Aqueduct is
diverted at a diversion dam on the open channel section of the ague-
duct in Marlborough into the Hultman Aqueduct. The remaining water
flows into the Sudbury Reservoir. '

The Sudbury Reservoir is situated on the north branch of the Sudbury
River and impounds the runoff of approximately 22 square miles of
watershed; has a storage capacity of approximately 7 billion gallons.

During summer months, large quantities of water flow from this res-
ervoir through the Sudbury Aqueduct to the Chestnut Hill Reservoir in
Brighton, From there, it is pumped into the distribution system.

The new Wachusett-Marlborough Aqueduct is a deep rock concrete
lined tunnel, 8, 0 miles long. It extends from the Wachusett Reser-
voir to the Hultman Aqueduct intake structure. The major portion of
the water supply requirements of the Metropolitan Water District is
delivered through this aqueduct to the Hultman Aqueduct and thence to
the Norumbega and Weston distribution reservoirs.

The Hultman Aqueduct begins at the previously mentioned diversion
dam located on the open channel section of the Wachusett Aqueduct, It
extends from this point 22.7 miles in an easterly direction to the Chest-
nut Hill Reservoir and pumping stations, This aqueduct consists of cut
and cover concrete conduit and a section of hardrock tunnel. At the
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Sudbury Dam, it is interconnected to the Weston Aqueduct which is a
cut and cover conduit extending .to the low pressure service Weston
Reservoir, ' '

From an intake shaft at Norumbega, the City tunnel runs a distance

of approximately 5 miles to a point in the vicinity of the Chestnut Hill
Reservoir in Boston, where it is connected directly,to several large
distribution mains which convey the water to several of the communities
serviced by the Low Service, Southern High and Southern Extra High
distribution systems, The City tunnel, reduced from 12 feet to 10 feet
in diameter, extends from Chestnut Hill Reservoir, a distance of
approximately 7 miles, to a point in Malden, where it is connected
directly into large distribution mains which convey the water to other
communities serviced by the Low Service and Northern High Service
distribution systems., Presently, construction of an additional deep
rock tunnel, extending from Chestnut Hill Reservoir in Boston to a
point in the vicinity of the Boston=-Milton town line at Dorchester Lower
Mills, is under way. The completed construction of this tunnel will
enable the Commission to improve pressures in its Southern High
Service distribution system.

The Chicopee Valley Aqueduct, consisting of 36 and 48 inch pipe,
conveys water irom the Quabbin Reservoir to the town of Wilbraham,
South Hadley Fire District No. 1, and the city of Chicopee, extends
from the outlet works of Winsor Dam to the Keating Hill Standpipe

of the city of Chicopee,

Water supplied to consumers in the Metropolitan Water District is
treated with small amounts of chlorine and ammonia as it enters the
distribution system,. Occasionally it is necessary to treat some of
the storage and distribution reservoirs with small amounts of copper
sulphate in order to combat algae growths which materialize from
time to time, The Water Division of the Metropolitan District Com-
mission maintains three laboratories, one at the Quabbin Reservoir,
another in Framingham, and a third in Boston,

Pertinent data on the three major source reservoirs is shown in the
following table:



TABLE 1

METROPOLITAN DISTRICT COMMISSION
| SYSTEM SOURCES

Drainage Area’ Storage Capacity
Location - S5q. Mi. ' {mg)
Sudbury: Southborough 22.0 7,000
Marlborough :
Wachusett: West Boylston C107.7 65, 000
Sterling
Clinton
Boylston
Quabbin: New Salem 284,81 412, 000
Petersham
Hardwick
Ware
Belchertown
TOTAL  414.5 484,000

! fncludes 96, 8 square miles of Ware River Watershed
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- Local Resource Potential

A. General

In estimating needs which might be required of the existing regional
supply system (MDC), the role which locally available resources
might play was investigated. The majority of new communities re-
ported in this study as reqguiring connection to the regional system to
meet future needs was the result of engineering studies! conducted by
the Metropolitan Area Planning Council {(MAPC). The MAPC com-
prises 98 municipalities in the Boston Metropolitan Region which in~
clude the majority of presently serviced MDC communities and the
_MDC's future short-range customers. In the following paragraphs, 2
brief summary of the MAPC engineering studies pertfaining to local
regource potential development is given, :

~— ~""The purpose of this study is to identify and evaluate alternative water
supply systems which may be developed to gatisfy the water supply "
demands of the communities in the Council District through the year
1990, These systems would supplement the existing and potential
local supply systems. The need for supplementing the existing sup-
plies of most of the communities within the District was concluded
from investigations conducted in conjunction with the 1969 Needs and
Proposals report. ‘

‘These investigations indicated that, of ths 98 communities in the
Council, only two communities had existing suppiies capable of meet-
ing projected 1990 demands, and only 17 communities outside of the
communities served by the Metropolitan District Commission (MDC)
reported potential supplies which, together with the existing supplies,
could meet the 1990 demands,

1 _
Inventory of Water and Sewer Facilities, May 1967, Metropolitan

Area Planning Council and Massachusetts Department of Commerce
and Development, by Camp, Dresser & McKee, Consulting Engineers.

Projecfed Needs and Current Proposals for Water and Sewer Facili~
tles, July 1969, Metropolitan Area Planning Council, by Camp,
Dresser & McKee, Consulting Engineers,

Alternative Regional Water Supply Systems for the Boston Metropoli-

tan Area, February 1971, Metropolitan Area Planning Council, by
Camp, Dresser & McKee, Consulting Engmeers

1. -



The supplemental water systems discussed were developed along cri-
teria and design guidelines chosen to be sufficiently generalized to per-
© mit use throughout the District, yet detailed enough to produce systems
which were technically sound., The efficient development of a water
supply system to meet the projected demands of the communities with-
in the Council District will require further detailed studies of the most
favorable alternatives presented in this study. All systems were de-
veloped without regard to institutional constraints, Particular empha=~
sis was placed on the development of subdistrict systems which would
serve a portion of the Council District through the utilization of local
regources, '

Five individual subdistricts were established as follows: the Charles
River Subdistrict, the Concord River Subdistrict, the Ipswich River
Subdistrict, the Neponset River Subdistrict, and the North Rlver Sub-~
district.

The supplemental needs of the individual communities were determined
by comparing projected demands with the estimated safe yield of the
existing and potential community supplies, Needs were assessed in
accordance with the study policy that all local potential supplies were
to be developed

The needs may chahge in time as additional potential local supplies are
discovered, or potential supplies must be abandoned.

It is emphasized that all potential groundwater sources must be fully
explored, and development seriously considered even though the water

is of quality that will require {reatment.

B, Subdistrict Water Systems

The majority of the supplies to be developed to supply the subdistrict
system will be surface supplies with either on or off stream reser-
voirs, It is imperative that before any of these alternatives are adopt-
ed, studies be conducted to investigate fully the environmental implica~
tions of these diversions,

1) Ipsw1ch River Subdistrict: Two of the communltles listed
below have adequate existing supplies to meet their projected 1990 de-
mands., An additional six communities have potential supplies which
could adequately supplement their existing supplies through 1990. How-
ever, the potential supplies in five of the communities and the existing
supplies in one of the communities make use of the Ipswich River.




Beverly Ipswich Reading

Boxford#* Lynn ' Rockport
Danvers : Lynnfield Rowley *
Essex Manchester Salem
Georgetown ¥ Middleton Topsfield
Gloucester - North Reading © Wenham
Hamilton Peabody Wilmington

¥ Not in Council District

The Ipswich River does not have the capacity to meet these collective
demands. Unless the Ipswich River is supplemented, it will be unable
to supply sufficient additional yield to even the communities which now
pump from it. Through the construction of three new off-stream reser-
voirs, together with a diversion system from the Merrimack River,

the Ipswich River can be developed to adequately supplement the exist-
ing and potential supplies of the communities in the Ipswich River Sub-
district, The Merrimack River is the only possible source which
would permit diversion to the Ipswich during dry periods, thus reduc-
ing the size of the off-stream reservoirs required. The longer the
period of diversion, the smaller the size of the reservoirs required to
produce the same yield, Under present conditions, the diversion
works would be located above the City of Loowell in the Town of Tyngs-
borough with water being transmitted about 17. 6 miles to Lubber
Brook in Wilmington, a tributary of the Ipswich. If the quality of the
water in the Merrimack River was upgraded, the diversion works could
be moved downstream to Andover, thus decreasing the length of the
raw water transmission main.

Diversions would then be made from the Ipswich River at three general
locations, At the first location, diversions would be made to a pro-
posed 1800 million gallon {mg) regional reservoir in Lynnfield and to
the existing Lynn and Peabody Reservoirs., The second diversion would
occur downstream off Route 1 in Topsfield and would supply the pro-
posed 1800 mg Topsfield reservoir, This new reservoir would be
operated in conjunction with the existing facilities of the Salem and
Beverly Water Supply Board., The third diversion would be located in
Ipswich, Water would be pumped to the proposed 2800 mg Ipswich
Reservoir,

2) Concord River Subdistrict: None of the MAPC communities
in this subdistrict will be able to adequately meet their projected 1990
demands, However, the communities in the Concord River Subdistrict
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can also be supplied by the Merrimack River. This subdistrict in-
- ¢ludes four MAPC communities, Acton, Bedford, Concord and Little-
ton, and 13 communities adjacent to the Council District,

These communities would take their supply at the same location as the
diversion works proposed for the Ipswich River Subdistrict mentioned
above. The two pumping facilities may, in fact, be combined, If,
however, both subdistrict systems are developed, it may be necessary
to develop either additional storage facilities or a special working
schedule to eliminate combined diverting during short perieds of ex-~
treme low flows and thereby degrading water quality., The need will
depend to a large degree on the number of the communities outside the
MAPC District which would be supplied by the Concord River Sub-
district system.

3) Charles River Subdistrict: The third subdistrict con-
sidered includes the 17 communities in or adjacent to the Charles Riv~
er watershed and listed below: '

- Bellingham Milford Walpole
Dover Millis Wayland
- Franklin Natick - Wellesley
‘Holliston Norfolk Westwood
Medfield Sherborn Wrentham
Medway Sudbury '

Five of these communities can develop potential supplies to adequately '
meet their projected 1990 demands, The communities in this subdis- -
trict have been subdivided into two groups, the Upper and the Middle
“harles River Groups. By developing the abundant potential local sup~
plies of Franklin and Milford and interconnecting the individual systems,
the six communities in the Upper Charles River Group can adequately
meet their projected 1990 demands. The 11 communities in the Middle
Charles River Group can extend the adequacy of their systems by group-
ing together similar to the Upper Charles River Group. ;

However, unless the MDC is extended to supply Sudbury, Medfield,
Norfolk and Dedham, the combined 1990 demands cannot be met even
if all potential supplies are developed., Following the completion of the
MAPC study, the NEWS study requested the opinion of the U. S, Geo-
logical Survey (USGS) concerning the hydraulic relationship of the well
field proposed for the Middle Charles River Group and the River. The
USGS replied they felt the proposed well fields were directly linked to
the nearby river, With such a link, the well field in essence would be
drawing from river flow, particularly in low flow periods, Low flow
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-conditions in the Charles River at present are a critical factor in the
river's water quality. It was felt that any substantial decrease in flow
caused by withdrawals for water supply would increase water quality
problems, Thus, the NEWS study proposed communities listed as
“middle Charles to be served by connection to the regional system.

.. 4) Neponset River Subdistrict: Only the town of Sharon in
this subdistrict, consisting of Avon, Foxborough, Sharon and Stoughton,
can develop supply adequate through 1990, The remaining three sub-
district communities will require an outside supplementing source of
supply. The projected 1990 demand of the Neponset River Subdistrict
can be adequately met through the development of Ponkapoag Pond as a
water supply reservoir. By raising the level of the Pond some 19 feet,
adequate storage capacity can be provided to receive flood flows
pumped from the Neponset River., Water would be pumped from the
Neponset River only during periods when the flow exceeds 25 cubic feet
per second (cfs), During dry periods, pumping will be permitted only
over a few months of the year., In order to provide sufficient yield, it
will be necessary to provide pumping capacity greatly in excess of the
estimated safe yield of the system.

5) North River Subdistrict: The fifth subdistrict system in-
vestigated would provide supplemental supply to communities located
south and southeast of Boston. This North River Subdistrict includes"
the 15 communities located in the MAPC District, listed below, plus
the communities in the Old Colony Planning Gouncil, '

Braintree. Holbrook Randolph
Cohasset Hull Rockland
Duxbury Marshfield Scituate
Hanover ' Norwell Stoughton
Hingham Pembroke Weymouth

Cohasset is the only member community which can develop supplies
adequate through 1990, However, providing all of the communities
develop their potential supplies, the North River could be developed to
supply all of the communities in the subdistrict well beyond the year
1990 with the exception of the towns of Braintree, Weymouth, Randolph
and Holbrook. While these communities could be supplied by the North
River, it would be more realistic to supplement the supplies of these
communities from the MDC, since they are remote from the North Riv-
er, near the existing MDC system, and their demands would decrease
the North River's period of adequacy. The only source that will be
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available to supplement the North River'once the demands exceed its
yield is the MDC, and these four communities would have to be con-
nected to the MDC eventually. -

Development of the North River for water supply purposes will re-
quire the: construction of an on~s:iream storage reservoir located in
the present tidal reach of the North River, a water treatment plant,
and pumping and transmission facilities, It is recognized that an
impoundment within the tidal reaches of the North River will affect
the ecology of the estuary. Early estuarine studies should be made
to determine the implications of ecological changes." '

6) Summary: Certain groups of communities (particularly
those outside Metropolitan Boston) can satisfy their present and pro-
jected 1990 needs without relying directly on the MDC. However,
they cannot do so unless the MDC supplies certain key cormmmunities
such as Sudbury, Medfield, Norfolk, Dedham, Braintree, Weymouth,
Randolph and Holbrook. It, therefore, becomes apparent that any
concept of regional supply for the eastern Massachusetts - Rhode Island
Study Area depends on firming up the existing regional system, i.e.
the MDC. This is the specific problem addressed by the present sur-
vey report. '

Also by 1990, many communities not served by the MDC will collec~
tively require water in addition to that available in their immediate
watersheds, The development of institutions and physical systems

to meet with this regional problem is critical, By 2020, the MDC
will also require additional water from a large regional source.
These two problems are the subjects of on~going studies.
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Expected Expansion of the Regional System Service Area

Because potential new water supply sources within the Eastern Mas -
sachusetts area are rapidly becoming exhausted, communities are
forced to look to regional concepts in water resource development as

a means of meeting their future water supply needs. The MDC system -
represents the larpgest system in Massachusetts, and for this reason is
expected to be called upon to expand its service area considerably by
the year 1990,

Under present Massachusetts state Legislation, the MDC system is re-
quired to permit any municipality within 10 miles of the State House in
Boston to become a member upon application, The MDC is further
bound by the same legislation to allow any other municipality within 15
miles of the State House which could be reascnably serviced by the
MDC to become, upon application, a member. Any non-member mu-
nicipality with the approval of the Massachusetts Department of Public
Health can be furnished water by the MDC,

In an attempt to determine what communities might be serviced by the
regional system in 1990, four groups of municipalities were identified.

1) Cities and towns presently serviced by the MDC,

2) Municipalities who cannot meet their future demands from
local sources and who have no other reported feasible alternative but to
join the MDC system,

3) Communities with a number of reported feasible alterna-
tives including joining the MDC system,

4) Those cities and towns who can meet their future demands
from local sources or from other regional systems not including the
MDC system,.

The MDC system presently is made up of 32 member communities, 25
of which are wholly served, The MDC also supplies water to 10 non-
member communities which draw from either the Chicopee Aqueduct

in the Springfield area or from the Wachusett-Sudbury reservoir system.
These cities and towns, listed in Table 2, obtain water from the MDC
because there simply are no other feasible sources of water supply
available to them. Therefore, with the exception of Peabody, it has
been assumed that all additional future water demands originating from
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these communities will be met completely by the MDC system. Pea-
body's additional demand may be met by further development of the
Ipswich River,

The remaining communities in the study area were then investigated
to determine if they can meet their 1990 water demand locally and
then, if not, whether it is feasible for them to join the MDC system.
The communities listed in Table 10 have no other reported feasible
alternative to meet their additional future water demands other than
joining the MDC system. Because they all can be reasonably served
by the MDC, these cities and towns are included in the potential 1990
service area. :

The third category of communities are listed in Table 4. These cities
and towns have a number of feasible alternatives including connection
to the MDC system. Other alternatives available to the municipalities
include development of the Merrimack, Ipswich and North Rivers as
well as gfound water resources in some cases,

Those communities not anticipated to join the MDC system by 1990
are shown on Table 4, ©° Based on a review of these municipalities’
1990 water supply needs, it appears adequate local resource is availa-
ble or entrance to another regional system is a more feasible solution.

The 1990 water demands on the Quabbin - Wachusett Resexrvoirs (MDC
system)} were then estimated for the three groups of communities
which may be serviced. Supply demand estimates, as described in
Table 4, were derived using both population and industrial output
forecasts, Population increases were combined with estimates of
future per capita usage to provide supply needs domestic, commercial
and public usage. Industrial output forecasts using a water use per
dollar output analysis allowed the estimation of supply needs for heavy
water using industry. Both estimates were then combined to give total
future water requirements,

Once the supply requirements were established, the additional de-
velopment necessary to meet these needs was determined. This was
" accomplished by subtracting safe yields of existing and anticipated sup~-
ply sources from the total estimated needs. Using this methodology,
the existing MDC's service area 1990 water demand was estimated to
be about 410 million gallons per day (mgd). If the cities and towns
with no other reported alternative were to join the MDC, total demand
for 1990 was estimated to be about 441 mgd. If all communities noted
as including the MDC as an alternative source were serviced, then 519
mgd would be needed in 1990. '
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Based on the investigations conducted in this report then the 1990
water supply needs to be met by the MDC could vary from a mini-
mum of 410 mgd to a possible maximum of about 519 mgd, Although
it is possible that all communities described as having other poten-
tial sources may elect to join the MDC system, it is unlikely, Based
on efforts observed by this group, it appears that certain communities
are willing and planning to develop the local resource to meet their
needs. Providing additional supplies to non-MDC communities is
part of the problem addressed by on-going NEWS studies. In this re-
port, 1990 demands on the regional system estimated for presently
served communities and those with no other reported option were
used for planning purposes,
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TABLE 2
COMMUNITIES PRESENTLY BEING SERVICED
FULLY SUPPLIED MEMBERS:

Arlington 7 . Malden o Quincy

Belmont L Marblehead - Revere
Boston & .Medford "~ Saugus
Brookline = .~ . :Melrose. - Somerville
Chelsea Milton Stoneham
Everett - Nahant Swampscott
Lexington Newton Waltham
Lynnfield Water District Norwood Watertown
Winthrop

PARTIALLY SUPPLIED MEMBERS:

Cambridge Peat'ody

Canton Wakefield

Needham Weston
Winchester

NON-MEMBERS SUPPLIED:

Clinton Leominster Southborough
Chicopee Marlborough South Hadley, F.D, #1
Framingham Northborough . Wilbraham

Worcester 1

Total Estimated 1990 Demand 450 MGD
1965 Safe Yield2 335 MGD
Anticipated Expansion of Local Sources 5 MGD

1990 Deficit 110 MGD

lon an emergency basgis only,

2 Includes 300 MGD Safe Yield of Quabbin-Wachusett System.
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TABLE 3

COMMUNITIES WITH NO OTHER REPORTED OPTION

Ashland Millis -
Avon Natick
Bolton Norfolk
Braintree Randolph
Dedham Sherborn
Dover Stoughton
Holbrook Stow
Holliston Sudbury
Hudson Wellesley
" Lincoln Westwood
Maynard - Weymouth
Medfield Woburn

Total Estimated 1990 Demand

74 MGD

1965 Safe Yield 39 MGD

" Potential Local Sources 4 MGD
1990 Deficit 31. MGD
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TABLE 4

COMMUNITIES  WITH OTHER OPTIONS INCLUDING
' THE M.D.C. SYSTEM ' o

IPSWICH RIVER:

Beverly Ipswich . Peabody

Danvers Lynn * - Reading
Essex - "~ Lynnfield - Rockport
Gloucester Middleton Salem
Hamilton North Reading Topsfield
Wilmington
Estimated 1990 Demand 58 MGD
1965 Safe Yield - 47 MGD
1990 Deficit 11 MGD

CONCORD RIVER:

Acton ~ Concord
Bedford : . ~Littleton
- Estimated 1990 Demand 12 MGD
1965 Safe Yield 5 MGD

1990 Deficit 7 MGD

MERRIMACK RIVER:

Billerica Dracut
Chelmsford Tewksbury
Tyngsborough
Estimated 1990 Demand 22 MGD
1965 Safe Yield 12 MGD
1990 Deficit 10 MGD
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TABLE 4 (cont'd)

NORTH RIVER:

Abington Hanson
Brockton Hingham
Duxbury Hull
Halifax : Marshfield
Hanover ~ Norwell

Estimaéed 1990 Demand
1965 Safe Yield

1990 Deficit

CHARLES RIVER:

- Bellingham
Foxborough

Estimé.téd 1990 Demand
1965 Safe Yield

1990 Deficit

MILL RIVER:

Hopedale -
Hopkington

- Estimated 1990 Demand
1965 Safe Yield

1990 Deficit

23

Pembroke
Rockland
Scituate
Whitman

39 MGD

28 MGD

11 MGD

Medwa.y
Wrentham
9 MGD

5 MGD )

4 MGD

Mendon
Milford

6 MGD
2 MGD

4 MGD



;

WORCESTER AREA:

Auburn Holden

Berlin leicester
Boylston Millbury
Grafton Paxton

Estimatéd 1990 Der}iand '

1965 Safe Yield

' 1990 Deficit

COLLEGE AREA:

Amherst
Belchertown
Granby

Esfimated 1990 Demand
1965 Safe Yield

1990 Deficit

WEST SPRINGFIELD:

Estimated 1990 Dema.rid
1965 Safe Yield

.+ 1990 Deficit

TOTAL ESTIMATED 1990 DEMAND - '

TABLE 4 {cont'd)

Princeton
Shrewsbury.
West Boylston
Worcester

47 MGD
26 MGD

21 MGD

Hadley
Pelham =~ -
South Hadley, F.D, #2

10 MGD

4 MGD

6 MGD

7 MGD
3 MGD

4 MGD

210 MGD
TOTAL 1965 SAFE YIELD 132 'MGD
TOTAL 1990 DEFICIT! .78 MGD

1 Deficit shownris e@ecfed to be met byiocaljre;ourcedevelopment.
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Capability of System to Meet Future Needs

A, Source

The estimated yield from the existing MDC sources of supply is about
300 mgd. In 1971, the averhge daily demand of all communities
serviced by the system was about 322 mgd. At present then, with-
drawals from the system exceed the available dependable yield., The
most striking example of this demand in excess of supply situation is
at Quabbin Reservoir, the main storage facility of the system. From
a low pool elevation 'of 495 feet (full pool 530 feet) the reservoir has
been unable to replenish its storage.

Foreéast demands on the system for 1990 indicate an additional incre-
ment of 141 mgd of yield will be necessary unless water use practices
of the serviced population are altered dramatically,

The MDC ag a result of their analysis have reported to the Massachu-
setts State Legislature the next step in providing the supply necessary
to meet future needs is the diversion via the Northfield Mountain ! Proj-
ect, At a NEWS meeting held in Boston, Massachusetts, in May 1970,
local, State and Federal officials agreed that the Northfield Mountain
Project was a viable element in any regional water supply plan,

If the yiéld from Northfield Mountain is made available, the total
dependable yield available to the system would be about 372 mgd.
Based on the forecast demands, this project would meet supply needs -
to about 1984, In order to mecet the short-range 1990 neceds then an
additional source of supply will be needed, '

In the report, the potential of diverting water from the Millers River _
Basin, a tributary of the Connecticut, is being investigated. Depending
on the method of development employed, this source could produce
from 48 to 76 mgd of additional supply.

_ Development of the Millers River Basin Project as described in the
report then could add about 25 percent to the existing system yield. .
T'his addition, when combined with the Northfield Mountain yield, would

allow adequate supplies within the gserviced communities to about 1990,

B. Transmission Facilities

Although the intent of this Interim Report of Survey was to investigate
new sources of supply to meet future needs, a preliminary analysis of
the MDC's transmission facility was also conducted. The purpose of

1 Subject of a companion NEWS report,
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evaluating the transmission facilities was not to include any needed
improvements as recommendations for authorization, but rather to
present a full picture of the system's present capability.

In order to determine the adequacy of the major transmission aque-
ducts, the peak demands for the system had to be estimated. Vari--
ations in water demands due to seasonal weather changes have always
been important considerations in the design of water supply systems

ir. the northeastern United States and particularly in New England.
Historically, summer periods have promoted exceptionally high water
demands which quite often last for several weeks. In most cases,
these peak demands must be met by the water supply storage reser-
voirs, since storage within the distribution system itself cannot usually
be economically constructed to handle these peak loads.

The ratio of the maximum day demand to the average daily demand is_
directly related to the type and character of the development within
the community or communities to be served, The present MDC sys-
tem, as described earlier, services 32 member communities within
the greater Boston area. Twenty-five of the communities depend
wholly upon the system to supply their water needs, while the re-
maining seven communities make maximum use of their own sources
and only rely upon the MDC system to supply their peak demands.
The 25 wholly supplied communities range from completely residential
in character to the inner core cities with industrial and commercial
development. During the recent drought of the 60's, the ratio of the
maximum day demand to the average daily demand for the city of Boston
reached a high of 1.24, while the ratio for the total 25 comimunities
reached 1. 65, This difference has been attributed to the effect of the
suburban communities peak demands upon the system. If the MDC is
called on to expand its service area, it will be adding suburban com-
munities which are largely residential in nature. Thus, the maximum
daily demand ratio.can be expected to increase above the present high
figure of 1, 65. The amount of increase will, of course, depend on '
what portion of the total water demand upon the system the new mem-
bers demand represents,

To determine what increase, if any, the transmission facilities would
have to supply by 1990, peak demand characteristics of a number of
eastern Massachusetts communities were examined. Based on this
investigation, it appeared a maximum day ratio of 1.70 to average daily
demand represented a reasonable value for planning purposes. A com-
parison of this figure to other historic and projected maximum day data
for large metropolitan systems in the Northeastern United States was
then made and proved to be comparable.
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Applying the maximum day ratio to demands forecast in the Boston
Metropolitan area, it appears the present transmission facilities from
Wachusett Reservoir to the Boston City tunnel system may be inade-
guate. This inadequacy can be primarily attributed to the limiting
carrying capacity of the Hultman Aqueduct,

At present, the Metropolitan District Commission has under way a
large scale (one million dollar) investigation of its water supply sys-~
tem. Included in this investigation will be an examination of the future
courses of action which the MDC may pursue with regard to supply,
demand and conveyance facilities. One of the major study elements
will be the adequacy of the system's aqueducts. The results of this
investigation will describe problem areas and corrective actions
needed,
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1. Project Description. Possible water supply diversion proposals
under consideration and included in this Environmental Impact State-
ment are:

‘A, Diversion of Connecticut River water through the Northfield
- Mountain pumped storage project into Quabbin Reservoir,

B. Diversion of flow from the East Branch Tully and Millers
Rivers into Quabbin Reservoir,

No known National Registef properties would be affected by the prOJ—
ects,

NORTHFIELD MOUNTAIN WATER SUPPLY PROJECT

Authorization for construction of the diversion facilities from North-
field Mountain to Quabbin Reservoir has been granted to the Metro-
politan District Commission by the Massachusetts State Legislature.
Recognizing this fact, the representatives of the Federal, State and
local agencies and interests at the May 1970 meeting recommended
that the Corps of Engineers investigate the project as a very viable
element in any regional water supply plan for Southeastern New Eng-
land. It was further recommended that the NEWS studies be designed
to complement those under way, or planned by the Metropolitan Dis-

. trict Commission,

The Northfield Mountain Diversion project as in the Millers River
Basin Alternatives would use a high flow skimming technique; that is,
flow would be diverted during high flow periods, principally during
spring run-off periods. As a means of control, diversions would not
occur if flow in the Connecticut River at Montague City U. 5. Geo-
logical Survey gaging station is less than 17, 000 cubic feet per second
or about 11, 000 million gallons per day. This control-flow is speci-
fied in the current Massachusetts State Legislation regarding the
Northfield Mountain project,

Description of the Facilitiés

In this project- water would be diverted from the Connecticut River
through the Northfield Mountain pumped storage hydroelectrlc facility
located in Northfield and Erving, Massachusetts,

The pumped storage project for electricity generation consists of a

high level storage reservoir on Northfield Mountain, underground
pump-turbine facilities and low level storage in the Turners Falls
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pool, The high level reservoir consists of a system of dams and
spillways to provide 17,000 acre-feet of storage about 800 feet above
the Turners Falls pool on the Connecticut River.

In order to provide the water supply diversion volume, the electric
utility would pump an additional 375 million gallons each day that
control flows in the Connecticut River would allow. The additional -
yield which could be made available by this plan would be 84 million
gallons per day on a long term average annual basis. Because of
operational considerations, such as water quality testing, analysis,
etc., however, the yield estimated to be made available to Quabbin
Reservoir is about 72 million gallons per day.

In order to incorporate the water supply diversion into the Northfield
Mountain Project, three modifications to the pumped storage facilities
are necessary. These are:

1) Raising the upper reservoir located on Northfield Mountain
about 4 feet to provide about 50, 000, 000 cubic feet of additional stor-
age capacity. -

- 2) Provision of head works at the upper reservoir for the diver-
sion aqueduct to Quabbin Reservoir.

3) About 9.8 miles of connecting aqueduct and outlet facilities
at Quabbin Reservoir,

The first two items necessary for diversion have been essentially
completely constructed at the upper reservoir on Northfield Mountain
by the electric utility construction forces, A plan of these facilities
is shown in the attachment,

The third item necessary for water supply diversion is presently in
preliminary design stages by engineers at the MDC., At present,
plans indicate water would be diverted from the upper reservoir
through an eight-foot diameter steel pipe constructed in the east dike
of the Northfield Mountain upper reservoir. Water would be with-
drawn at an average rate of 375 million gallons per day and delivered
to an intake shaft of the Northfield - Quabbin tunnel agqueduct.

The intake down shaft would be a scroll type configuration with a
diameter of 16 to 18 feet, Water would be conveyed from a maximum
upper reservoir pool elevation of 1004 feet msl in this vertical shaft
to the aqueduct at elevation 300 feet msl,
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The aqueduct would be a 10-foot finished diameter tunnel with a rein-
forced concrete liner. From the downtake shaft, the agqueduct would
run about 0, 5 miles to the vicinity of the south bank of the Millers
River. At the Millers, a 10-foot diameter construction shaft would
be excavated.

Continuing to Quabbin, the aqueduct would be driven about 3, 0 miles
to the vicinity of Bullard Hill, In this tunnel reach, the aqueduct
would rise from the 300" elevation at the Millers River to elevation
440'. A second construction shaft would be provided at this location,

From Shaft No. 3, the tunnel would continue about 6. 2 miles to the
uptake shaft located in Rattlesnake Hill adjacent to Quabbin Reser-
voir, At Rattlesnake Hill, an uptake shaft would be driven from ele-
vation 440 to elevation 500, At elevation 500, the tunnel would be
enlarged from ten to 30 feet in width in a 150 foot long transition
-zone, Flow entering Quabbin from the transition zone would be con-
veyed in a 30-foot wide channel cut to the main channel of the Middle
Branch of the Swift River,

Cost estimates for the water supply element of the project, including
the raising of the upper reservoir, intake works, connecting tunnel
aqueduct to Quabbin Reservoir and outlet works, would total about 40
million dollars, |

Preliminary estimates of land needed for this project total about 30
acres. Land requirements for this plan may also involve about 5
acres for disposal of rock excavated from the tunnel, The firm

- requirement for these lands, however, would be determined during
detailed design,

"A major element considered in the evaluation of this project wag the
impact which the diversion could have on the environmental héalth of
Quabbin Reservoir, A description of these possible impacts is in-
cluded in Section 3.
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MILLERS RIVER BASIN WATER SUPPLY PROJECT

Three alternatives were developed all within the Millers River Basin
to meet the water demands of the expanded regional system. The
first is diversion directly from the Millers River above Athol to
Quabbin Reservoir. This diversion would result in an average annual
yield of 68 mgd and would require advanced treatment of the point
sources of pollution on the Millers River, upstream of the diversion
gite, The second alternative is a combination of one and three, Wa-
ter would be diverted only from the East Branch Tully River and from
the Millers River above Athol, resulting in an average annual yield

of 76 mgd. As in the first alternative, advance waste treatment of
the pollution sources would be required; but because Tully Lake would
not be used for water supply storage, the reservoir would not have to
be stripped. Alternatfive three is the Tully Complex - a series of
small diversion works on four tributaries of the Millers River. An
average annual yield of 48 mgd is expected with no treatment required
before entering Quabbin Reservoir.

On the basis of the investigations conducted, Alternative No, 2 is the
preferred plan and is the project described in the following para-
graphs. Alternative Nos. 'l and 3 are described in Section 5 - Alter-
natives to the Proposed Action.

in this plan, diversion from the Millers River Basin would be accom-
plished via withdrawals from the East Branch Tully River and the
mainstem of the Millers River above Athol, Massachusetts., Facili-
ties necessary for development would include a morning glory type
inlet structure just downstream from the existing Tully floocd control
reservoir and an 8~foot diameter tunnel to the Millers River above
Athol, At the Millers River, a second tunnel inlet would be con-
structed, connected to the Tully aqueduct, and from this location, a
10-foot tunnel would be driven to Quabbin Reservoir where water
would be discharged through an outlet structure, Waste treatment
plants on six point sources of pollution would also be required., The
plate titled Tully - Millers Diversion - Alternative No. 2 shows the
location of the proposed structures,

The Tully diversion site for this alternative is located at the exist-
ing Corps of Engineers flood control reservoir on the East Branch
Tully River, However, no storage would be used for water supply
within the flood control reservoir. The site is located about 4 miles
upstream from the confluence of the Tully River and Millers River

in Athol, The structure would consist of an inlet to the 8-foot dlam-
eter tunnel to the Millers River above Athol and an 8-foot high bascule
gate attached to the existing Tully Lake outlet channel,
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The existing outlet channel of Tully Lake would be enlarged to 30 feet
wide for a distance of 1200 feet. A 30-foot long, eight~foot high gate
would regulate the water height and velocity in the outlet channel,
During diversion, the bascule gate and the three 8 x 8 foot gates
would be raised creating a stilling pool and increasing the water level
above the lip of the tunnel inlet. The 22-foot morning glory drop in-
let would be located adjacent to the outlet channel in the middle of a
60-foot square chamber cut in rock, The three 8 x 8 foot gates to
the inlet chamber would be opened only when diversions were occur-
ring. By regulating these four gates and the gates at the existing
dam, various combination of diversion flows and downstream flows
can be achieved,

Water entering the morning glory inlet would drop down the vertical
eight-foot shaft into the tunnel, The eight-foot diameter tunnel would
cover a distance «of 2.5 miles from the outlet of Tully Lake to a

point upstream of Athol on the mainstem of the Millers River where
it would then feed into the Miliers-Quabbin leg of the aqueduct. The
tunnel would be excavated by mole methods and concrete lined to a
finished diameter of eight feet.

The Millers River diversion site would be located on the Millers Riv~
er about three miles upstream from the confluence of the Tully and
Millers Rivers in Athol, Massachusetts. The structure located in
Athol would consist of an inlet to the 10-foot diameter tunnel to Quab-
bin Reservoir controlled by a combination weir-bascule gate extend~
ing across the Millers River, The concrete control structure, 120
feet long, would provide a regulated pool for the inlet shaft. The
bagcule gate, 70 feet long and 5 feet high, would regulate the water
height and velocity to the inlet. During diversion, the bascule gate
would be raised creating a stilling pond and increasing the water
level above the elevation of the inlet structure weir. The 22~foot
diameter morning glory inlet tapering to the 10-foot diameter inlet
shaft would be located on the northern bank in the centér of a 60~foot
square chamber cut in rock. The three 8 x 8 foot gates to the inlet
chamber would be opened only when diversions were occurring., By
regulating these gates in conjunction with the bascule gates, various
combinations of diversion flows and downstream flows can be achieved.

Water diverted from the river would enter the morning glory inlet
and drop down the 10-foot diameter vertical shaft into the tunnel and
join the Tully River water, The 10-foot diameter tunnel would run a
distance of 7 miles from the Millers River inlet to a point south of
Gays Hill on Quabbin Reservoir, The tunnel would be excavated in
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rock by mole methods and lined with concrete to a finished diameter
of ten feet, Both the inlet and outlet shafts would be used as con~
struction shafts. The outlet at Quabbin Reservoir would consist of an
inclosed transition structure, a concrete stilling basin ind a 20-foot
wide trapezoidal channel leading to the Middle Branch of the Swift
River in Quabbin Reservoir. The structure would be founded on bed-
rock and includes a wet well with two 8 x 8 foot gated passageways
and a control building, The stilling basin would reduce velocities to
a reasonable level if Quabbin Reservoir was below elevation 503 msl;
but if the pool was higher, discharge would be directly into the pool,
The riprapped channel would extend from the stilling basin some 800
feet across a swampy area to the original Middle Branch of the Swift
River channel. This channel makes its way to Windsor Dam and the
Quabbin ~ Wachusett tunnel inlet,

An analysis was made of the present and projected loadings of waste
discharges upstream from the diversion intake, present and planned
treatment, and present and planned waste effluents. Based on avail-
able information, further treatment beyond that presently planned
would be required to insure a good quality water for diversion. Our
studies indicate that tertiary treatment at the source of pollution is
preferred to water treatment at the Millers River intake, The final
determination of this additional treatment will be made during the
Design Phase, By that time, the planned secondary treatment plants
will probably be in operation and the effectiveness of these plants
will be known. Also, then, the effect the existing sludge banks will
have on the water quality can be measured. It is expected that once
the load on the river is minimized, the natural flushing action will
wash away large amounts of sludge in the Millers and Otter Rivers
resulting in a relative stable water quality.

The operation of this diversion would depend first on the flow in the
Connecticut River as measured at the U. S, G. S, gaging station at
Montague City, Massachusectts; and secondly, on the flow in the
rivers at the two diversion sites. On any given day, the flow in the
Connecticut River at Montague City would be checked to see if the
flow is above 17,000 cfs. If it is not, then no diversion would occur
no matter what the flow in the Millers or Tully Rivers is. If the flow
in the Millers River at the diversion site is legs than the flow deter-
mined to be reéluired for the river and its environment, then no di-
version from the Millers River would occur. This required flow, re-
ferred to as the control flow, which is an estimate, not permanently
set and may have to be adjusted upon project 1mplernentat1.on wa.g
determined from flow requirements for assimilation of wastes; for

fish and wildlife, and is related to the time of year and the drainage
area,
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TABLE 5

MILLERS RIVER CONTROL FLOW AT INTAKE

Jan Feb Mar | Apr May Jun Jul | Aug Sep Oct Nov | Dec

CSM 0.5 1.25 2.0} 1.0 0.75 0.5

CFS 100 250 400 ] 200 150 . 100

If the Connecticut River flow is above 17, 000 cfs and the Millers Riv-
er flow is above the control flow for that day, then diversion from the
Miliers River would occur. In no case would water be diverted low-
ering the flow in the river below the control flow. But, neither would
the flow be augmented when it was naturally below the control flow.
S50, the rate of diversion on any given day could vary from zero to the
maximum capacity of the tunnel, 730 cfs.

The same procedure would apply for diversion of East Branch Tully
River water, except the control flows and the maximum diversion rate
would be less, The control flows at the East Branch Tully River in-
take are as follows:

TABLE 6 _
EAST BRANCH TULLY RIVER CONTROL FLOW AT INTAKE

Jan Feb Mar | Apr May Jun | Jul | Aug | Sep Oct Nov | Dec

CSM 0.5 1.25 2,04 1.0 0.75 0.5

CFS 25 63 100§ 50 38 25

If the Connecticut River is above 17, 000 cfs and the East Branch Tully
flow is above the control flow for that given day, then diversion from
the Kast Branch Tully River would occur., The rate of diversion on any
given day could vary from near zero to 490 cfs, the maximum capacity
of the tunnel,

The flow rates in the Connecticut, Millers and East Branch Tully Riv-
ers would be automatically fed into the control centers at the Tully and
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Millers River intakes. Also, water quality readings would be read.
from the monitoring station upstream of the Millers River diversion
site and samples in the Tully River, This information would then be
used to determine if the diversions would occur and if so, at what
rates, Diversions might occur at both sites simultaneously or pos-
sibly only at one site depending on the river flows and water quality.
The bascule gates and inlet gates at each diversion site would be
regulated in such a manner as to divert the maximum total amount of
water to Quabbin Reservoir. The entire operation would essentially
be controlled from the Millers River intake.

The total project cost, including advanced waste treatment facilities,
is estimated to be 41 million dollars based on May 1972 price levels,
All costs include an allowance for contingencies, engineering and
design, and supervision and administration, The estimated costs
are based on knowledge of the site and experience on similar proj-
ects. Evaluations of property are based on real estate studies and
information from local officials reflecting values in recent sales in
the area. Average annual costs are based on an interest rate of
5-1/2 percent. The project is amortized over a 50 year economic
life, Allowances for maintenance, operation and replacement of
equipment have been included in the annual charges.

Multi-purpose applications of this project were also investigated,
The Millers River would be returned to its previous excellent quality
offering numerous recreation opportunities, Additional incidental
flood control benefits would occur because higher discharges from
Tully Dam would be possible, knowing that a maximum of 490 cfs
would be diverted to Quabbin Reservoir. However, this would reduce
the amount of water diverted from the Millers River because the
maximum capacity of the 10-foot section of tunnel is 730 cfs. During
times of potential flooding, coordination would be maintained between
Tully and Birch Hill Dams and the two diversion gites to insure the
Proper operation for flood control, §Still, the economic benefits for
flood control protection attributable to this alternative are minimal,
primarily because of the flood protection given by the existing dams.

The existing '""Master Plan for Reservoir Development' of Tully Dam
could remain essentially the same. Present considerations are for |
the development of a canoe and hiking reserve and a pr1m1t1ve camp-
ing area. Sanitary facilities would be designed to meet Mas sachusetts
Department of Public Health Standards for water supply streams,
Also, no diversions from Tully would occur during the recreation
season This would insure the protectmn of Quabbin Re servoa.r.
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The present available data on the water quality and the quality of the
bottom deposits are incomplete from a design viewpoint. Further
sampling will be required to design the treatment systems and to
determine resultant water quality after treatment of point sources.
But after the plants are in operation and the river has stabilized,

a permanent monitoring station would be required upstream of the
Millers River diversion site. Measurements would be taken on a
number of water quality parameters to insure that the water to be
diverted is acceptable, :

On the East Branch Tully River, no further water quality testing on
a scheduled basis would be required. Samples would be taken on an
intermittent basis (four or five tirmes during the diversion period),

If anything showed up in these samples, then a sanitary survey would
be performed to isolate the problem,

The water quality of Quabbin Reservoir is also of major importance,
So sampling station would be set up within the Middle Branch of
Quabbin Reservoir. Similar tests would be run on these samples,
as on the Millers River samples. If discharges are also made into
the West Branch of Quabbin Reservoir, then other sampling stations
would be set up.
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2, lnvirontn'ental SettingL Without the Project

Gene ral Ge ology

Glaciation has modified the topography of the region by smoothing -
the hills and ridges, steepening some slopes and filling the valley
bottorns. It is 2 region of long, broad ridges and rolling hills which
rise in fairly steep but’ generally smooth and regular slopes above
the relatively wide valleys. Till forms a generally thin mantle over
the bedrock on the hills and occurs as thick filling in the valley bot-
toms under extensive outwash deposits which form wide, flat flood
plains and prominent terraces on the valley walls. Locally, the val-
leys are constricted by rough and irregular kame deposits consisting
of outwash and modified till, The bedrock of the region consists of
a series of closely folded Carbonlferous rocks, malnly schist and:
gneiss with’ large areas of gramte and pegmat1te The folds trend
generally north sou.th

Geology of the Connect1cut River at the Confluence of the Millers
River .

The f6110w1ng account is based on The Flow of Time in the Connecti-
cut Valley: Geological Imprints, by George W. Bain and Howard A, .
- Meyerhoff, The Connecticut Valley H1stor1cal Museum, Spr1ngf1e1d

' Massachusetts, 1963

'I‘he dramage system of the older Connect1cut Valley was buried in:
glac1a1 times by the depos1ts of Lake Hadley. The river's present -

' course was established on these lake sediments and the inner valley
is excavated in them, Prior to post- glacial entrenchment; the
southerly flowmg reach of the river above the Millers River conflu~
ence was deflected westward across the lake plain by the delta of the
Millers River. It turned southward again where it met the traprock

" ridge below the present location of Turners Falls. The Turners Falls
_ Dam now marks the spot where the Connecticut River poured over the
 banks of the gla.c1a1 lake and into the channel of its pre- glacial tribu~
. tary, Falls River. The deep gash in the Tr1ass1c rocks here was

_ f,o,rr'ned by the_ falls xe.c_edmg upstre,am durmg the post glac1a1 age,

‘Above the conﬂuence of the M111ers R1ver, the Connect1cut River oc-
cupies a narrow rock, gorge for. about a mile. northwa.rd above which
point the- valley w1dens cout;  This section of the river's course as far
' north as Northfield was formed in the bed of glacial Lake Hadley.
After washmg away the loose deposxts of the lake bed the river
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channel encountered a weak contact zone between Triassic conglom=-
erates on the west bank and the metamorphic rocks of the higher
ground to the east. The river deepened the channel in the contact
zone thereby creating the scenic stretches now dommated by French :
King Bridge.

The cor’npésition of the river bottom in Massachusetts varies from
rock, rubble, gravel and sand to.mud, silt and clay. The majority of

the exposed areas during low water stages are sand or gravel deposits,

Connecticut River Basin

The Connecticut River from its origin flows south for approximately
404 miles, the lower 60 of which are tidal, and drains an area of
11,265 square miles before emptying into Long Island Sound. The
river flows through w11derness areas as well as highly populated
urban communities such as Holyoke and Springfield, Mas sachusetts,
and Hartford, Connecticut, Sixteen dams have been erected along
the mainstem of the river, primarily to provide hydroelectric power.

The river supports industry, navigation, recreation, sportand com-~
mercial fisheries, as well as provides a domestic water supply to a
number of communities in and outside the basin,

Historically, the Connecticut River has supported major runs of anad-
romous fishes including American shad, alewives, blueback herring,
rainbow smelt, sturgeon, and Atlantic salmon. Though the first four

of these species still complete their annual migrations for spawning
within the lower reach, all were eliminated from the upper portiori sub~
sequent to dam construction, The Atlantic salmon has been entirely
eliminated. A sport fishery does exist throughout the river's length;
however, it reaches peak importance along the tributaries, largely
through annual stockings of trout to maintain a "put-and-take' sport
fishery. Efforts are being expended to restore anadromous fish to the
entire watershed through construction of fish passage facilities at ob-
structions not having these and operation of salmon hatcheries. Pollution
abatement programs to comply with State standards should lead to restor-
ation of high quality aquatic resources and their utilization, The Envir-
onmental Protection Agency's pollution abatement schedule for the Con-
necticut River sets 1976 as completion date for pollution control facilities.

The proposed diversion site at Northfield Mountain is located with a
soon to be completed pumped storage hydroelectrm facility, The pumps
would be used during the non- generatmg period for the transfer of wa~-
ter from the Connecticut River via tunnel to Quabbin Reservoir during
the spring run-off period, Anadromous fish species are not now found
in this portion of the river; however, 23 resident species have been
collected within this reach according to the list on the fqllbw’ing'page.
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FISHES COLLECTED IN THE CONNECTICUT RIVER,
TURNERS FALLS TO VERNON DAM, 1970-1971.

American eel
Brook trout
Brown trout

~ Chain pickerel
Carp

Fallfish
Golden shiner
Common shiner
Spottail éﬁiner
White sucker
Brown bullhead
Yellow bullhead
Banded killifish
White perch
Largemouth bass
Smallmo%th bass
_ Pumpkinseed
Bluegill

Black crappie
Rock bass
Yellow perch
Walleye

Tesselated darter

Anguilla rostrata

Salvelinus fontinalis

Salmo trutta,

'Esox niger

 Stizostedion vitreum vitreum
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Cyprinus carpio

Semotilus corporalis

Notemigonus crysoleucas

Notropls cornutus

Notropis hudsonius

Catostomus commersoni

Ictalurus nebulosus

Ictalurus natalis

Fundulus diaphanus

Morone americana

Micropterus salmoides

Micropterus dolomieul

Lepomis gibbosus

Lepomls macrochirus

Pomoxis nigromacultatus

Ambloplites rupestris

Perca flavescens

Etheostoma olmstedi




Existing water quality is good to poor (B through D) depénding upon
location to population centers, The river receives both treated and
untreated sewage as well as significant amounts of industrial waste,

Quabbin Reservoir -

Quabbin Reservoir is the largest body of water in Massachusetts and
the largest man-made impoundment in New England, It encompasses
approximately 25,000 surface acres when full, Quabbin serves pri-
marily as a dormestic water supply source for 42 communities within
the Metropolitan District Commission's jurisdiction. Public use of

the impoundment is regulated by the MDC through controlled access
and specific regulations. Quabbin has developed an excellent and popu-
lar sport fishery through the joint efforts of the MDC and the Massa~
chusetts Division of Fisheries and Game, The more important species
entering the sport fishery include: landlocked salmon, lake trout,
small and large mouth bass, rock hass, pickerel, bluegill, pumpkin-
seed, brown bullhead, white and yellow perch, brown trout and rainbow
trout. Some brook trout are taken in the tributaries,

Unpopulated State owned lands encompass more than 80, 000 acres,
most of which is covered by a dense coniferous forest. Although the
project area contains an abundance of game animals, hunting is not
allowed. Recreational use consists of regulated boating, fishing,
sightseeing and hiking,

Millers River Basin

The Millers River rises in Ashburnham, Massachusetts, and flows in
a westerly direction for about 45 miles through Winchendon, Athol, and
Orange to its confluence with the Connecticut River at Montague and
Erving, Massachusetts. It has a drainage area of 392 square miles.

Principal tributaries of the Millers River are the Otter and Tully Rivers.
There are two completed flood control dams in the Millers River Basin:
Birch Hill Dam on the Millers River, and Tully Dam on the East Branch
of the Tully River. The Millers River Basin is characterized by 78%
forest cover, 11% open land, 8% wetland, and 3% urban area.

The main stem of the river contains both treated and untreated domestic
sewerage and substantial amounts of industrial waste from several
communities, The Otter River, one of the main tributaries to the



Millers, is also heavily contaminated with sewerage and industrial -
waste, but for the most part, the small tributaries within the Millers
River Basin are relatively free of pollution, :

Good trout habitat exists upstream of the confluence with the Otter
River within the Birch Hill and Winchenden areas, and this reach is
stocked annually with rainbow trout by Massachusetts Division of Fish
and Game. As a result of pollution in the Otter River and downstream
reaches of the Millers River, a sport fishery is non-existent, Fish
species congist primarily of suckers and bullhead, An occasional
large mouth bassg is taken well downstream near the confluence with
the Connecticut River; however, the existence of this species is en-
tirely dependent on water quality. White-water canoeing is a very
popular recreational activity during the spring freshet season,

From the city of Athol extending downstream to the Orange dam, the
setting is a wide level valley with the river meandering through an
agricultural setting of pastures, meadows, and settled land. The
stream bottom is rmud and silt with extensive emergent vegetation as

is the outlet of Lake Rohunta which joins the Millers River below Athol.
The River is backed up by the Orange dam about a mile upstream. The
zone between Orange and the Connecticut River is typified by steep
banks, a sharp river gradient, long rapids followed by short pools, a
complete absence of wetlands, and a boulder strewn rock rubble bottom.
Some 22 species of fish are reported for the Millers River watershed,
Population magnitude and locations are dependent on the particular
species requirements as well as the man-made stress of pollution,

Tarbell Brook

Tarbell Brook is a small, low gradient stream approximately 7-1/2
miles long from its headwaters to its confluence with the Millers River.
Open water areas (which include lakes and ponds) along the stream
cover 1-1/2 miles. The total drainage area is approximately 27 square
miles of which about five are wetland, less than two are open wa.ter,
and the remaining area representmg upland habitat.

Flow is moderate_ly rapid through forested areas and slow in open wet-
land areas, Stream width varies up to 30 feet. Depth is variable and
measures several feet in some places. Water quality is good (Class B).
The adjacent habitat is primarily coniferous forest combined with mixed
stands of hardwoods,
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The stream is stocked annually with trout by the Massachusetts Divi-
gion of Fisherieg and Game which provide a "put-and-take' sport
fishery. Several species of game such as woodcock, grouse, black
duck, rabbit, squirrel, and deer inhabit the area.

During high water, Tarbell Brook is canoeable from the New Hamp-
shire border to its confluence with the Millers River,.

Priest Brook

Priest Brook, including Scott Brook, (its main northern tributary)
extends approximately 14 miles from its headwaters in gouthern New
Hampshire to its confluence with the Millers River. Open water
areas cover one mile along the stream which is of moderate to low
gradient and flows through forested and wetland areas, Width varies
up to 40 feet and depth is variable, generally three feet but as much
as six feet in some areas.

The total drainage area is approximately 23 square miles of which
about three are wetland, less than one is open water, and the remain=-
ing area is upland habitat. Water quality is good (Class B) but below
average for trout during summer months due to high temperature and
low flow conditions. Adjacent habitat consists of coniferous forest
with mixed stands of hardwood

This stream is stocked annually with trout by the Massachusetts Divi-
gion of Fisheries and Game which provides a "put-and-take' sport
fishery, Waterfowl and other game species are essentially similar
in types and number to that found in the Tarbell Brook watershed.

The proposed diversion site would be located approximately four miles
due east of the town of Royalston in an unpopulated area, three miles
above the confluence with the Millers River. The project area will en-
compass about 400 acres, including approximately 330 acres of wetland
and 70 acres of upland habitat.

The following private developments are located within the project area:
An extensive private camping development consisting of approximately
50 trailers and attendent facilities and a gun club facility including a
clubhouse, target range, and a one-half acre pond just north of Win-
chendon Road.



Tully Reservoir

The East Branch Tully River extends about 15 miles from its head-
waters in southern New Hampshire to its confluence with the West
Branch Tully River., Open waters along the stream, including Tully
Reservoir, cover six miles. The total drainage area of this river is
56 square miles of which about eight are wetland, six are open water,
and the rest upland habitat. ' '

The river is of medium gradient with a section of slow moving water
in the Long Pond area. Width varies up to 30 feet and depth up to 8
feet in some areas. Water quality is good (Class B) and is classified
as ''good trout water' on a seasonal basis, Terrain surrounding the
river i8 moderately steep and heavily forested with mixed deciduous
and coniferous trees,

The East Branch of the Tully River is stocked annually with trout by
the Masgsachusetts Division of Fisheries and Game which provides a
"put-and-take" sport fishery. Waterfowl!l and other game species are
typical of those found in the Tarbell and Priest Brook watersheds.
Considerable hunting activity for birds, small animals, and deer
takes place in the basin, Numerous wood roads and trails remaining
from past logging operations provide good access for hunters and
fishermen, Recreation development potential is excellent and good
white~water canoeing occurs below Tully Dam during pe¥iods of high
water,

West Branch Tully River

The West Branch of the Tully River, including Tully Brook north of
Sheomet Lake, is about 8 miles long, extending from its headwaters in
central northern Massachusetts to its confluence with the East Branch

of the Tully River, 1-1/2 miles north of Athol. The West Branch is of

a moderate gradient, and is up to 35 feet wide with depths up to 5 feet
along its course. Open water areas, mainly Sheomet Lake, cover only
1/2 mile along the river, Water quality is good (Class B) and the river
is annually stocked with trout by the Massachusetts Division of Fisher-
ies and Game., Total drainage area of the bagin is about 19 square miles
of which approximately 2 acres are wetland and the remainder upland.

The river flows through a relatively unpopulated and heavily wooded
(mostly of mixed coniferous and hardwoods) area. Wildlife found in
this basin is similar to that of the nearby East Branch Tully, Priest
and Tarbell Brook areas.
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3. Enviromnmental Impact of the Proposed Action

A, Northfield Mountain Water Supply Project -

From the outset of this report, efforts have been made to determine
the impact of the Northfield Mountain water supply diversion element
on the environment, An evaluation was made of the project!s impact
on the Connecticut River estuary, on the Connecticut River down-
stream from the point of diversion and on the environment of the re-
ceiving water storage reservoir, i,e,, Quabbin.

To conduct these investigations, both in-house capability of the New
England Division's Environmental Resources Section, as well as con-
tractor personnel, were utilized, The following sections describe in
summary the efforts of this integrated multi-discipline team of both
Corps of Engineers and Fish and Wildlife personnel and services
from three consulting firms.

1) Possible Environmental Impacts of Diversion on the
Connecticut River Estuary

In evaluating the possible environmental impacts which might occur
with the Connecticut River Esgtuary, contractor services were util-

. ized extensively. Recognizing that this project's proposed diversion
rates are small in comparison to the total river flow and that other
proposals for diversion were also being considered in the Millers
River Basin, it was decided to test effects! which might occur with a
large range of postulated diversion rates.

The range of postulated diversion rates tested varied from 600 cfs to
4000 cfs with adherence toc 2 minimum control flow at Montague City
of 17,000 cfs and 12, 000 cfs, as measured at the U, S. Geological
Survey gaging station. Only the 17,000 cfs control flow rate has been
approved by the Massachusetts Legislature,

The use of the large range of postulated diversion rates, i.e,, 600 to
4000 cfs, with corresponding control flow rates of 17,000 and 12, 000
cfs, thus were adopted to allow a full inveatigation of any potential
impacts on the estuary. For example, if the larger postulated diver-
sion rates were tested and limited impact predicted, then the lower
diversion rates could be expected to exhibit even less of an impact.
This, in fact, is what the results of the study concluded as summarized
in the following paragraphs.

! possibie Effects of Various Diversions from the Connecticut River
‘Estuary. Essex Marine Laboratory, Inc., May 1972, Prepared
for the New England Division, Corps of Engineers.
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a} Changes in river temperature due to diversion should
not exceed 0. 61° F under the worst case postulated {i.e., 12,000 cfs at
Montague City and 4, 000 cfs diversion}. Although many biological ef-
fects of temperature elevations are well known, in most cases, the
effects resulting from such a small temperature increment are too
small to quantify,

Biological evaluations were made using a 2° F temperature rise in the
estuary. The rationale for choosing this temperature rise is twofold.
First, biological changes could not be predicted on much less than a 2°F
increment of change; and secondly, it would be only an academic exer=~
cise to try to refine predictions at a smaller increment of change if, in
fact, no significant changes would occur at the 2° F increment. As it
turns out, even a 2°F température rise would not cause a serious im-
pediment to diversion plans as far as the ecological balance of the estu~
ary is concerned, Keeping in mind that the calculated temperature rise
is less than 1/3 the value used in biological evaluation (. 61C vs. 2°F),
the reader is advised of the apparent conservative nature of the biologi-
cal evaluation that is summarized in the following paragraphs.

Among the known bioclogical effects of increased temperature, the fol-
lowing may be expected, but it should be kept in mind that even if dele-
terious, the small change in temperature will result in too small a
magnitude of change to be cause for alarm.

All of the conclusions regarding temperature and biological change are
based on the worst condition tested, i.e., 4000 cfs diversion with
12,000 cfs at Montague City,

(1) Change in The Time and Location of Shad Spawning -
Calculations indicate that a 29 F temperature rise in the river water
would have caused spawning to occur 3.4 days earlier in 1967 and 3. 6
days earlier in 1968, It is postulated that the most severe postulated
diversion conditions would have an insignificant effect on shad spawning.

(2) Shad Egg Size, Abundance, Development Time and
Mortality - Shad spawning success in general will not be greatly influ-
enced by any of the postulated diversion. After diversion, temperatures
would still remain well within normally occurring variations; and since
spawning occurs well above salinity intrusion, any changes in salinity
patterns will not affect spawning,.

(3) Effects of Survival of Larvae of Shad and Resident
Fish Species. - Temperature rise and salinity changes that would be
brought about by postulated diversion are not expected to affect the egg
or larval survival development or growth of any of the fish species tested.

 (4) Adult Fish Populations - Some adult fish could feel an
effect of the diversion as a result of shifting (in time) of the availability of
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a food supply. Food generally becomes available as temperatures ex-
ceed 40°F., A 2°F temperature rise would have caused this 40°F
temperature to be reached 4,3 and 6, 8 days earlier in 1969 and 1970,
respectively. Since some adult fish winter in coves and do not move
out into the river until temperatures reach 40° F in the coves, they may
arrive in the river up to a week after the food supply begins to develop.
This assumes that water temperature in the coves would not be influ-
enced by the 2°F temperature rise in the river, More information is
needed in this area to draw any definite conclusions, but no problem of
significant proportions is anticipated.

(5) Homing Ability and Timing of Arrival of Adult
Shad - Adult shad appear to have no homing problems even during ex-
treme low flow springs, Diversion will not reduce flows during these
extreme low flow conditions so that it is logical to assume that the
shad's homing will not be impaired by diversion, Historically, it has
been found that shad tend to enter the estuary when temperatures reach
40° to 43°F. Diversion would cause these temperatures to be reached
somewhat earlier, but no problem is anticipated.

(6) Microbiological Population ~ Because of the pau~
city of data in some critical areas of basic biology, deemed pertinent
considering the postulated diversion, no absolute predictions can be
made regarding the ultimate fate of microorganisms in the estuary.
Since temperature and salinity rise are so small { 2°F and a few mg/1}
at any given point and since these changes develop over a period of time,
no significant qualitative or quantitative alterations of bacterial popu-
lations are to be expected in the short run (a few years). Beyond this
span any prediction would be speculative, -

(7) Invertebrates - 48 recurring species of inverte-
brates have been identified in 60 months of sampling. Of these, four
species are dominant, A 2°F temperature increase can be expected to
increase the metabolic activity and probably advance sexual maturity
slightly in each of the above species. However, since considered diver-
sions will not be made during summer low flow, high temperature situ-
ations, these species are not put under any undue stress, Temperatures
after diversion will still be well within the limits of naturally occurring
variation, and only minimal adverse effects are to be expected.

b) Freshet conditions should continue throughout the estu-
ary if no diversion takes place when flows are less than 17, 000 cfs at
Montague City., The duration of freshet will be shortened by 2 to 4 days
at both the onset and cessation of freshet in a normal year with diver-
ston, If 12,000 cfs were considered as a control flow, then freshet
conditions would be shortened by 3 to 9 days at both the onset and ces-
sation of freshet in a normal year.
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c) Ata 12,000 cfs controlling flow at Montague City,
minor reversals of current may occur in the lower estuary., These
should not be sufficient to cause a biologically significant intrusion of
salt water from Long Island Sound,

d) Under either controlling flow regime, changes in
salinity distribution would be too small to have measurable biological
effects.

2} Possible Environmental Impacts of Dlversmn on the
Connecticut River

a) Impact on Aquatic Life

Diversion at Northfield Mountain may affect the aquatic life in the
Connecticut River at the diversion point. Fishes, phytoplankton and
invertebrate organisms of all life stages, may be entrained and/or
entrapped at the pumping facility, whether diversion takes place or not,

The fish population, while composed of many species, contains only a
few which are at the top of the food chain, These are: pike perch
{walleye pike), small and large mouth bass and yellow perch, Stud-
ies by the Massachusetts Division of Fisheries and Game indicate that -
this reach of the river is underfished and the walleye population is
probably almost completely composed of young fish descénding the riv-
er from above Vernon, Vermont. The probability of great numbers of °
fish being transported into the pumps appears quite remote. This con-
clusion is based on several facts. One, only in a very limited part of
the intake canal would the current be moving faster than in the main
stream, thus older fish would not be carried into the canal against their
will, Secondly, bass and catfish have specialized requirements as to
where they build their nests, one of which is to locate outside of areas
of strong currents. By the time the young leave the vicinity of their
nest, they would be old and strong enough to avoid the canal. Further
““information on the biota and sport fish are prOVided'in General Re-
sponses in Section 8. It is quite probable that the eggs and young of
minnows and suckers will be carried through the pumping cycle and will
have a high percentage of survival, Until such time that a fishway is

constructed to pass anadromous fish over the Turners Falls Dam, sea-
run fish will not be able to reach the intake canal,

As described earlier, the diversion for water supply purposes would
withdraw about 580 cfs from the river, and this flow would then be
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conveyed to Quabbin Reservoir, Diversions would only be made con-
tingent on a minimum control flow of 17, 000 cis as measured at the
U. S. Geological Survey gaging station at Montague,

Based on long~term stream flow records maintained at the Montague
City gage, the amount of water to be withdrawn would be about 1% of
the average annual run-off from the river. In addition, the maximum
decrease in river stage caused by the diversion would be about 0, 2
feet at Montague City or about . 05 feet at the Thompsonville, Connect-
icut gage, while average river stage at Montague City at 17, 000 cfs is
about 12, 75 feet.

b) Change in Concentrations of Nutrients

Based on data developed by the University of Massachusetts as part of
a research grant, ammonia~nitrogen loads in the Connecticut Rive# at
Northfield for 1963 - 1965 were 3,800 pounds per day. Downstream
at Thompsonville, Connecticut, loads for the same period were re-
corded as 35, 900 pounds per day. Phosphate-phosphorous at North-
field for 1963 - 1965 was estimated to be 6,700 pounds per day, while
at Thompsonville, about 33, 000 pounds per day were recorded,

The diversion from the Northfield Mountain would little affect nutrient
levels downstream from the diversion. Maximum differences in con-
centration at Thompsonville for ammonia~nitrogen and phosphate~
phosphorous would be less than , 0l ppm.

Since pollution abatement schedules call for installation of waste treat-
ment facilities by 1976, the actual effect of diversion would be even less.

c) Change in Coliform Levels

Work conducted at the University of Massachusetts on this subject had
among its conclusions, "A diversion of Connecticut River water at
Northfield would reduce the flow and increase the coliform concentra-
tion. This seems reasonable since relatively coliform-free dilution
water would be diverted, However, a reduction in flow at Northfield
caused by the proposed rate of diversion would probably have no sig-
nificant effect on coliform concentration at Enfield."

d) Effect on Downstream Wetlands

As stated earlier, the diversion at Northfield would lower river stages
at Montague City 0,2 feet at 2 maximum, Downstream at Thompsonville,
the stage reduction would be , 05 feet. Minimal impacts to downstream
wetlands are foreseen for these limited river stage reductions,
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e} Effect on Planned Water Quality Improvements

Implementation schedules for waste treatment facilities on point
sources of pollution have been established by the Environmental Pro-
tection Agency and the basin states, All plans for pollution abatement
are based on meeting adopted water quality standards during low flow
conditions,  Since diversions considered in this project would only
occur during high flow periods when flow is 17,000 cfs or greater at
Montague City, no impact would occur to impair planned water quality
goals,

f) Effect on Water Temperature

Studies conducted within the estuarine portion of the basin indicated a
maximum of 0, 069 F rise could be expected in the estuary following
diversion of 600 cfs. Upstream in the mainstem of the Connecticut
River, the maximum change in temperature which would be caused by
the diversion and subsequent loss of dilution flow would be about 3%.
No significant effect on water temperature is anticipated, therefore,
from the diversion, -

g) Change in Level of Groundwater Table

Discussions were held with the U, S, Geological Survey to determine’
the irnpact which the diversion may have on groundwater levels. In the
opinion of the Geological Survey, no significant impact to groundwater
levels is anticipated as a result of the diversion -- letter, 7 April 1972,

h) Effect of Diversion in Flood Flow Bottom Deposit
Scouring

Based on studies ! by the University of Massachusetts, it was esti-
mated sediment load transport efficiency of the Connecticut River ‘just
downstream from the diversion intake would be reduced approximately
3 percent. Downstream from the intake, flow from intervening drain-
age area would cause the reduction in efficiency to be even less.

i} Effect on Aquatic Life in Vicinity of Diversion Intake

Diversion. of water from the Connecticut River to the Northfield Moun-
tain upper reservoir may affect the aquatic life in the vicinity of the

river intake., Fishes, phytoplankton and invertebrate organisms of all ~
life stages may be entrained and/or trapped at the pumping facility.

1 Appendix C, "Report on formation of public policy on issue of out-of-
basin diversion of Connecticut River flood waters to Boston metro-
politan area" Water Resources Research Center, University of
Masgsachusetts, Amherst, Massachusetts, :
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This impact is not occasioned by the fact of the water supply diver=-
sion, but rather by the operation of the Northfield Project for power
production.

 j) Effect on Downstream Navigation

Below Hartford, Connecticut, the river is used for both commercial
shipping and recreational boating. Upstream from Hartford to Holy-
oxe, the river is used for recreational boating, but sand bars and
shallow water during low flow greatly impede navigational use,

Normal navigation season flow at Hartford is considered to be 3,750
cfs, while the upper limit is considered to be 66, 000 cfs.

The diversion would not affect low flow navigation conditions. High
flow conditions would be affected, but not in a negative manner.
Instead, the reduction in flow from the diversion would be a minor
benefit due to slightly lower velocities,

k) Effect on Flood Control

The Corps of Engineers is presently working with electric utility offi-
cials on an operational schedule of the Northfield Mountain project
during flood periods. At present, a draft report presenting methods
of operation is under review, It is anticipated that operation of the
facility would not have a detrimental effect on flood control measures
within the basin.

3) Possible Environmental Impacts of Diversion on Quabbin
Reservoir

This study ! generated and evaluated extensive data on the Quabbin and
Wachusett Reservoirs and the Connecticut and Millers Rivers systems,
with the objective of making predictions on the impacts of diverting
portions of these riverine systems into Quabbin Reservoir, Field and
laboratory data included approximately 100 parameters, including chem-
ical, physical, biological, and pesticides data. In addition, radioclogical
data, hydrodynamic studies, fisheries information, and poliution abate-
ment plans were considered and evaluated. Finally, other pertinent
data available from both public and private sources, especially on the
Connecticut River, were evaluated in the light of the objectives of this
study. A summary of this evaluation is given in the following sections,

b water Quality Studies, Connecticut and Millers Rivers Systems and
Quabbin and Wachusett Reservoirs, New England Research, Inc.,

June 1972, Prepared for Metropolitan District Commission and
Army Corps of Engineers,
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Central to the evaluation was the development of a qualitative model of
reservoir dynamics., If water of lower quality is introducedfrom a
river system into a receiver system, there will most likely be a loss in
water quality in the receiver system. This loss of water quality is due
to various materials in the water, These materials include molecules,
ions, suspended inorganic materials, organic debris, and living organ-
isms. One of the central problems of ecology today is to trace the flow
of materials from the various compartments of an eco-system.

a) Possible Impact on Water Quality

In this section, changes in water quality as a result of the proposed
diversion are evaluated. The discussion is limited to the more im-
portant issues; no attempt is made to discuss all parameters, Sub-
sequent sections will deal with broader ecological issues, and will
include most of the biological parameters,

- Diversion ¢of Connecticut River water into Quabbin Reservoir in 1976
will initially increase the turbidity of the reservoir water., The final
turbidity will depend upon (1} fallout of some material, (2) the relative.
dilution of Connecticut River water by ambient Quabbin volume, (3)
transformations of materials, (4) the influence of ionic strength changes,
and the influence of pH changes. Based on only preliminary data, the
fallout of material could be significant after a residence time of 60 ~ 90
days. The dilution, however, can never exceed a factor of about 5 to
10, depending upon what volumes and how much mixing one considers.
Also, water originating in the Connecticut River will be between 18 and
19% of the volume of the entire reservoir, depending on the availability
-of other diversions during the period 1980 to about 2000, Transforma-
tions may change the molecules or colloidal aggregates, but will not
necegsarily cause an elimination, Finally, the Connecticut River water
will undergo a drop in specific conductance after it enters Quabbin;

this will tend to stabilize the colloidal suspensions. If it is assumed
that the Connecticut River will have an average turbidity of less than

25 during freshet flow, and that extremely high values are possible but
infrequent occurrences, all factors considered above will tend to bring
the final turbidity down to a lower value, While it cannot be predicted
what this value will be, it will probably vary between 0.5 {(present tur-
bidity) and about 2. Thus, it may not meet future U, S. Public Health
Service (1 JTU) standards for drinking water, The turbidity will prob-
ably not rise as much during the first two diversion cycles (years 1976 -
1978) because of the smaller relative proportion of total water originating
in the Connecticut River,

Ions that form insoluble complexes (Mn, Fe, Ca) tend to precipitate out
into the sediment if suitable anions are available. Such anions decrease
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as the pH becomes more acid, and thus these ions will tend not to
precipitate out as the Connecticut River waters mix with Quabbin
waters, Depending on the quality of other waters introduced to the
reservoir in the future, there may be a tendency to balance. However,
it cannot be predicted what the trend will be over a two-decade period,
because the exact proportions cannot be predicted and the long-range
stability for pH values in all systems is unknown.,

There are at least two major concerns on the possible deterioration

of water quality that have ecological significance. One concerns oxygen
depletion, and the other is the introduction of additional nutrients which
can lead to eutrophication,

Available data suggests that Chemical Oxygen Demand (COD) values for
the Connecticut River are about twice as high as the Quabbin stations.
Both Connecticut River and Quabbin Reservoir waters maintain high 02
levels, and during the freshet flow periods are probably close to satura-
tion, The concern here is an assessment oflthe potential depletion of 05
from Quabbin waters as a result of the proposed diversion,

COD represents a potential 0p consumption that is measured using a
strong chemical oxidizing agent, Depending on the ease with which
the material can be oxidized under natural conditions, the full COD
may or may not be exerted upon the water,

If most of the COD is in particulate form {which is probably true for
the Connecticut River) much of the material with a potential demand for
oxygen could settle out either in the Northfield Pumped Storage Reser-
voir or in upper Quabbin Reservoir after diversion. Although settling
reduces the COD of the water column, the potential oxygen demand is
conserved in the mud, Moreover, the organic component of the sedi-
ment may be acted upon at the mud-water interface, and transformed
into more easily oxidized compounds. Some materials in the diverted
waters may interfere with biological activity in the mud~-water interface
- and either inhibit or enhance the transformation processes, Seasonal
turnover and wind effects can stir up these bottom deposits into.the
water column., These effects are intensified if the reservoir levels
decrease. The resuspension of transformed organic muds can serve
to deplete available oxygen quickly because COD that had accumulated
over many years through the settling process is suddenly present in .
the water column. If the stirring of the bottom mud never beccurs, then
COD that is settled out may be buried in the anerobic sector of the mud
and may never exert its 0 demand on the water,
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Included in COD values are the oxygen demands of inorganic materials
such as iron and manganese, These inorganic species can have high

0, demands if they are in a chemically reduced state. However, in

the Connecticut River, laboratory analysis shows that the iron is main-
ly FeIll and that the mangznese may also be already oxidized.

All the above factors make it difficult to predict the impact of diverting
Connecticut River waters with a higher COD into Quabbin Reservoir,
Localized oxygen-depletion effects have been observed in the eastern
arm of the reservoir, It is probable that similar effects will be ob~
served after diversion in the northern part of the reservoir as well,
The impact on the hypolimnion in the deeper part of the reservoir can-
not be predicted at this time, Oxygen depletion will depend on a com-
plex of biological and chemical processes in these aquatic systems.

In conclusion, then, it is very possible that the proposed diversions
may result in some localized oxygen depletions in the reservoir, The
extent and magnitudes of such depletions cannot be predicted. The
impact on Quabbin must be carefully observed and rnonitored, If -
necessary, the option of diverting flow to more than one location with-
in the reservoir can be exercised by extension of the tunnel stub to the
the West Branch of the Reservoir,

A number of mechanisms can be expected to operate after the diver-
sions of river waters. Much of the larger material will settle out,
probably within hours and days, Many transformations can be expected,
based on both inorganic and biological reactions. Detergents would be
degraded, although no significant MBAS 1 levels were found. As the
carbonates from the Connecticut River reach the more acid reservoir
‘waters, equilibria will shift and some CO, will go off to the atmosphere.
Organic materials including the CCE will probably be oxidized. Some
NH; may also be oxidized, but most of it would be transformed by the
biota. Color would decrease. This loss of color could be at least ten-
fold, based on evidence from the existing Ware River diversion. Finally,
many highly insoluble organic materials, including hydrocarbon pesti-
cides and organomercury compounds would tend to evaporate, as they
reach the relatively large surface area of the reservoir.

The general trend will be towards an improvement in quality as the
diverted water is retained in the reservoir. Whether the retention
time within the reservoir before the Connecticut River water reaches
the general position near the reservoir main water supply outlets is
sufficient to cause recovery is unknown. However, the much longer

1 . '
MBAS - Methylene blue active substances, found in most household
detergents.
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retention times to reach the Chicopee Valley water supply outlet

could also allow for some recovery. It cannot be pre’dicted that dilu-
tion with ambient reservoir volume will not restore the water quality
alone., Some "fallout" of rnaterials due to sedimentation, transfor-
mation and evaporation must occur to restore quality, The "treat-
ment plant' capacity of the reservoir can probably handle some resto-
ration of water quality. The magnitude of this capacity is now un-
known. Because of its capacity to handle waters from the Ware River
diversion with efficiency for 30 years of diversion, we may assume

it has some reserve capacity., However, assuming that a loss of water
quality occurs with some diversions of Connecticut River water, fur-
ther deterioration will be checked if other sources of supply are added
to the reservoir.

In summary, then, during the period prior to the Northfield Mountain
diversion, the water quality will deteriorate as the volume in Quabbin
Reservoir decreases. This loss of quality could progress to a dan-
gerous point if the volume of hypolimnion waters is drastically re-.
duced. Any losses in quality due to Connecticut River diversion must
be judged in the light of water quality loss without diversion, Secondly,
the volumes of water represented by Connecticut River origin will be .
relatively low during the first few diversions. This allows ample time
to study the actual impact of diversion during a period of lower poten-~
tial to cause a negative impact on water quality., Thirdly, future ad-
ditions of water to Quabbin from other sources should improve the
"treatment plant” capacity of the reservoir and thus an improvement

in quality may take place. Also, it must be remembered that as the
pollution abatement plans are implemented in the 1970's, the quality
of riverine waters will improve. Finally, without even further sources
of water inflow, Quabbin Reservoir is destined to deteriorate rapidly
by the end of the century.

b) Possible Impact on Ecology

There can be little doubt that increased levels of nutrient chemicals
will be detected in Quabbin Reservoir after the implementation of the.
Connecticut River diversion. IHowever, not all nutrients can be ex-
pected to show such an increase in this time period. Phosphorus in-
creases are possible, but not probable, Increases in available carbon,
on the other hand, are quite probable if only due to the relatively high
alkalinity of the Connecticut River. Also, the fact that fecal contamina-
tion of the Connecticut River does occur, increases the 11kel1hood that
complex organic molecules will be introduced into Quabbin and possibly
into Wachusett where they will become part of the nutrient pool. The
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future abatement of pollution in the Connecticut River will contribute
significantly to the lowering of any such nutrient addition to the reser-
voir through diversion,

It is important to note that current nitrogen, phosphorus, and carbon
levels in Quabbin are sufficient to support larger phytoplanktonic
populations than presently exist. Increased levels of these nutrients
do not necessarily mean, then, that higher concentrations of algae in
Quabbin can be expected as a direct result of the diversion, It is
quite possible, however, since nitrogen, phosphorus and carbon ap-
pear not now to be limiting, that the Connecticut River diversion may
increase the levels in Quabbin Reservoir of some now unknown limiting
growth factor, such as a vitamin, Additional studies on limiting
growth factors in both Quabbin Reservoir and Connecticut River water
is now under way by the MDC.

There is no reason to believe that undesirable algal species will be
introduced into Quabbin Reservoir by either diversion. Any changes
in the current algal populations in Quabbin will most likely be the
result of the response of present populations in Quabbin to changing
levels and kinds of nutrients brought about by the diversions.

The proposed diversion of Connecticut River waters into Quabbin Reser-
voir presents a good possibility of having an impact upon the maintained
fisheries of Quabbin, Furthermore, in view of the fisheries manage-
ment objectives of the Massachusetts Divisicn of Fisheries and Game,
the impact would be a negative impact. If it is assumed that undesirable
species will be introduced into Quabbin Reservoir, then the consequences
could be felt in several ways., First, the present managed ecological
balance between species will be lost, Secondly, if the salmonid popula-
tion is decimated by undesirable species competition, and a warm water
fish population predominates, there is good likelihood that the number of
angler trips by sports fishermen to Quabbin Reservoir will decline.
This, in turn, will reduce the harvest and further influence ecological
balance, The issue, then, is not a reduction of the standing crop of
total fishes in Quabbin Reservoir, but the disruption of the present
success in the management of a salmonid fisheries program. Studies

on methods of excluding undesirable species and hence the consequences
agsociated with their introduction are now being discussed by the MDC
and the Massachusetts Division of Fish and Game,

Increased concentrations of organic molecules in Quabbin as a result

of the Connecticut River system diversion may affect the dissolved
oxygen content -of Quabbin waters due to the oxygen demand of these
molecules as discussed earlier. The magnitude of any overall decrease
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in oxygen in the hypolimnion of Quabbin Reservoir, however, is not
expected to cause significant changes in the present ecology of
Quabbin Reservoir. Localized depletions of oxygen in Quabbin Reser-
voir have been periodically noted over the past half dozen years as a
result of the present Ware River diversion. These depletions have
been observed only in the southern part of the eastern arm of Quabbin,
and have been short lived. The proposed diversions may be expected
to produce similar, localized phenomena, The salmonid fisheries in
Quabbin are not expected to be affected by any lowering of dissolved
oxygen which is localized in the upper portion of the middle arm and in
the eastern arm because they are typically found in the main body of
Quabbin. '

Because of the number of factors governing the disposition of pesti-
cides in surface waters, it is not surprising that only small traces of
pesticides were detected in this study. Similar findings are seen in
the STORET retrieval data on the Connecticut River. Analyses for
aldrin, BHC, DDT, dieldrin, endrin and other pesticides during the
1960's show little or no residues in the water. Finally, the findings

of Lichtenberg et al. (1970) in a 5-year summary of pesticides in sur-
face waters of the United States report only trace amounts { 0,1 ppb)
of pesticides in the Connecticut River.

A prediction with some certainty can be made about the ecological
effects of pesticides in the proposed diversions. The Massachusetts
Division of Fisheries and Game has data that indicate significant
levels of DDT, endrin, dieldrin and PCBs in the tissues of lake trout
" taken from Quabbin Reservoir. These pesticides in lake trout reflect
the expected concentrations by the food chain if traces of pesticides
are already available in the reservoir ecosystem, Nor were the resi-
dues of DDT in fish from the Connecticut River (Lyman et al, , 1968)
any higher than those reported for the fish in Quabbin Reservoir.
While more extensive monitoring of the waters, muds, and biota of
both' the Connecticut River and Quabbin Reservoir for pesticides would
increase the certainty of prediction, it is highly improbable that the
proposed diversion will have any important environmental effects.

‘Similarly, the impacts of the proposed diversions into Quabbin or
Wachusett Reservoirs are impossible to discuss in detail until such a2
time as the specific impacts discussed above can be more fully defined
by future studies. On the basis of current data, the possibility of a
degeneration in turbidity in Wachusett deserves some mention due to
the importance of turbidity in any contemplated future treatment of _
Wachusett waters prior to their final distribution to consumers, Fur-
ther studies sponsored by the MDC are presently under way on possible
impacts in both Quabbin and Wachusett Reservoirs.
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c) Public Health Aspects

Coliform bacteria are indicators of possible human fecal contamina-
tion and therefore of the possible presence of human pathogens, in-
cluding bacteria and viruses, Coliform bacteria are not themselves,
however, pathogenic., It is reasonable to assume that concentrations
of coliforms will increase in Quabbin Reservoir as a direct result of
the Connecticut River diversion. Therefore, the possibility of find-
ing agents of human infection in the area of Shaft 12 in Quabbin will
also be increased by the diversion. The measure of real risks to
public health associated with this possibility is, however, a function
of a number of other variables, These variables include the general
health of populations contributing to the fecal pollution of the Connect-
icut River, treatment of water before its entry into Quabbin, resi-
dence time of this water in Quabbin, dilution of diverted waters by
Quabbin waters; and finally, treatment prior to final distribution.

While the MDC is currently planning, according to a Massachusetts
Department of Public Health directive, to chlorinate diverted waters
prior to their entry into Quabbin, varying turbidities of these waters,
and the resultant inefficiencies of chlorination, will ensure the pos-
sibility that pathogens imbedded within suspended debris could find
their way into Quabbin. Chlorination of diverted waters prior to entry
into Quabbin depending on turbidity will probably be less important a
means of controlling the introduction of these pathogens than will the
implementation of present pollution abatement plans for the Connect-
icut River,

Even with the implementation of present abatement plans, an im~
portant question is how long diverted waters can be expected to re-
main in Quabbin. In general, the natural purification processes of a
lake will reduce the coliform concentrations in proportion to the
length of time these bacteria are in residence in the lake, The die-
off rates of coliform bacteria are generally considered to be similar
to die-~off rates of pathogens, While recent research indicates that
there ig not necessarily a direct correlation between the die-off rates
of coliform bacteria and pathogens, it is generally assumed that resi-
dent times of several weeks provide reasonable disinfection {Fair,
Geyer, and Okun, 1968), ’

Model studies thus far indicate that diverted waters will have reached
the general area of Shaft 12 within 2 - 3 months of the time they are
introduced into Quabbin., Portions of these waters will be mixed with
waters derived from the southerly portions of the main body of the
reservoir as they are taken into Shaft 12; other portions will continue
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in a southward flow to mix eventually with the waters in the western
arm., While it can be expected that significant die-~offs of pathogens
will occur within a 2 - 3 month residence in Quabbin, and that maxi-
mum dilutions of diverted waters will probably be realized within
one diversion cycle, the possibility that some pathogens may find
their way into the Quabbin aqueduct has to be assumed.  The possi-
bility that some pathogens will find their way into the Chicopee outlet
at Winsor Dam also has to be assumed; however, because preliminary
laboratory model studies indicate it will take about 7 months for di-
verted waters to reach Winsor Dam, and because of the greater dilu-
tion of these waters which would then have taken place, the probabil-
ity of detecting pathogens at the Chicopee aqueduct would be lower
than that of detecting them at the Quabbin - Wachusett aqueduct.

Because model studies to date have not taken into account the effect

of winds on residence times of diverted waters, and because pertinent
information of the die-away phenomenon is by no means complete, it
is not now possible to predict the actual number of pathogenic organ-
isms which may possibly find their way into the Quabbin - Wachusett
and Chicopee aqueducts as a result of the Connecticut River diversion.

It is important to note that any pathogens which do find their way into
the Quabbin - Wachusett aqueduct will be subjected to dilution by
Wachusett waters as well as to the self-purification processes of that
reservoir, Given the dilutions and residence times of diverted wa--
ters in both reservoirg, we conclude that while the introduction of
pathogens into Wachusett Reservoir is possible, it is improbable that
they will be detected in Wachusett, Finally, any enteric organisms
which may be present in Wachusett as a direct result of the contem-

plated diversion may be easily destroyed by existing or contemplated
chlorination within the distribution system.

The presence of mercury at all sampling sites suggests that it is
reasonable to assume that mercury is a component of the waters of
this region, While the levels are generally low and thus pose no im-
mediate hazards, the possibility of significant concentrations in the
food chain must be assumed. Indeed, data from the Massachusetts
Division of Fisheries and Game indicate levels of mercury in fish
taken from Quabbin Reservoir to be in the range of 10% - 103 ppb, in
this regard being similar to levels found in fish in the Connecticut
River, Several peak values for mercury in the water column in ex-
cess of 5 ppb have been found in some locations, including the Millers
River and Quabbin and Wachusett Reservoirsl. Most of these values

1 Note: all of the higher values recorded for reservoir water were re-
corded in the results of one sampling run. Samples collected in the
months prior and following this run indicated lower values.
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occurred earlier in the year, and recent data indicate lower values.
The reasons for these values are unknown, nor can the present study,
due to the sampling situation, define any possible sources. Our con-
clusions on the impacts of the proposed diversions, however, must
be based on comparative data for the proposed donor and receiver
systems. On the basis of the data, we must conclude that no public
health hazards due to higher levels of mercury can be expected from
the proposed diversions. Indeed, the data suggest that lower levels
in water exist in the proposed donor systems.

Pesticide information was reviewed. The findings confirm the posi-
tion that the Connecticut River waters would not present a public
health hazard if diverted into Quabbin Reservoir. In the first place
the amounts of pesticides are too low, and secondly the evidence in-
dicates trace amounts to be present in Quabbin Reservoir already,
Therefore, the proposed diversion would not introduce pesticides in-
to a reservoir that was already free from such compounds before the
diversion.

Our data on radicactivity leads us to conclude that no public health
“hazards will result from the diversions of Connecticut River waters
into Quabbin Reservoir., The Lawrence Experiment Station has been
testing Connecticut River water as part of the cooperative efforts of

" the Tri-State Commission for some time, and has detected neither
226Ra nor 90Sr in the water. Also surface waters, including reser-
voirs, from all over Massachusetis have been treated in the spring
‘and 'fall, and no presence of 226Ra or 70Sr has been detected. On

the other hand, some of the STORET Data (Retrieval Date 69/02/27)
for 1960's show Connecticut River water with total beta activity in ex-
cess of 10 uuc/liter, This is not true for the more recent data.
These discrepancies are common for Connecticut -River data, and
point out the need for continual monitoring., Such continual monitor-
ing is also desirable in view of the future operation of a nuclear power
plant at Vernon, Vermont. Studies support the conclusion that, in
view of existing guidelines, we see no immediate or long-range public
health hazards from radicactivity in the donor systems,

The risks to human health which are inherent in the consumption of
any surface waters cannot, of course, be completely eradicated.
However, given man's past experience with public water supplies and
his present technology, we conclude that those risks which can be as-
sociated with the proposed diversion are reasonably comparable with
those generally taken in the consumption of Massachusetts surface
waters,

A summary of impacts on Quabbin Reservoir, which may be brought

about by the proposed diversion via Northfield Mountain, is shown in
Table 7. '
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"TABLE 7 7

SUMMARY OF PROBABLE IMPACTS OF THE
PROPOSED DIVERSION ON QUABBIN RESERVOIR

Note:

This summary does not predict the duration of the impact.

Relative Probability Impact Will Occur

Description
of Impact

No significant
change over
existing conditions

Possible but
Probability
Low

Probable

Probability
High

Increase in Nutri-
ent Chemicals

Increase in
Eutrophication

Modification of
Present
Equilibration

Introduction of Un-
desirable Species

Increase in
Coliform Bacteria

Increase in Human
Pathogens

Interference with
Water Treatment
at Quabbin -

Increase in Levels
of Toxic Materials

Increase in Levels
of Radioactivity

Increase in Levels
of Pesticides

Increase in Extent
and magnitude of
oxygen depletion

C = Comnecticut River Diversion

1

Assuming exclusion devices were not employed.



B. Millers River Basin Water Supply Project

1} Possible Environmental Impacts of Diversion on the
Connecticut River Estuary

As described earlier, contractor services were used extensively in
evaluating possible environmental impacts which might occur within
tke Connecticut River estuary following diversions, In this assess-
ment, a wide range of postulated diversion rates were tested. The
diversion rates tested varied from 600 to 4, 000 cfs, with adherence
to a minimum control flow at Montague City of 17, 000 and 12, 000 cfs.
Only the 17,000 cfs control flow rate has been approved by the Mas~
sachusetts Legislature.

The use of the large range of postulated diversion rates, i.e., 600 to
4,000 cfs, with corresponding control flow rates were adopted to al-
low a full investigation of any potential impacts on the esfuary. For
example, if the larger postulated diversion rates were tested and
limited impact predicted, then the lower diversion rates could be
expected to exhibit even less of an impact, This, in fact, is what the
results of the study concluded.

All of the minimal impacts on the Connecticut River estuary described
earlier for the Northfield Mountain Project would apply also to the
Millers River Basgin. This similarity is occassioned by the fact that
the impacts as described are based on a diversion rate of 4, 000 cfs
with a control flow rate of 12,000 cfs, Since the diversion rate at
Northfield Mountain would be 580 cfs and the Millers River Basin
project a maximum of 730 cfs, the total diversion rate would be 1, 310
cfs.. In addition, both projects are being considered using the higher
17,000 cfs control flow .rate, thus the impacts as described are con~
servative. (i.e. greater than would actually be expected with both
projects operating).

2} Possible Environmental Impacts of Diversion on the
Connecticut River -

Impacts on the Connecticut River downstream from the Millers River
Basin project alone in general would be similar to those described for
the Northfield Mountain Project. This conclusion is drawn based on
the fact that both projects would divert water in the same magnitude
of withdrawal rates. (i.e., Northfield Mountain 580 cfs, Millers Riv=~
er Basin 730 cfs).
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With both projects in operation, the descriptions of possible impacts;
on coliform levels; planned water quality improvements; grou'"nd wa -
ter table and downstream navigation would be similar. Reduction in
stage with both projects in operation would be about . 37 feet at Mon-
tague City and . 12 feet at Thompsonville, Connecticut. No significant
impacts to downstream wetlands are foreseen for these limited river
stage reductions,

Change in concentrations of nutrients which could be caused by both
projects operating would be less than ., 02 ppm. With the implemen-
tation of planned waste water treatment plants, this effect would be

even less,

Temperature rises in the mainstem of the Connecticut River, based
on the loss of dilution flow by both projects, would be about 7% at a
maximuin. Sediment load transport in turn would be reduced about
6% at a maximum. Downstream from the intakes, flow from inter-
vening drainage areas would cause temperature rises and sediment
transport efficiency losses to be even less. '

Some increases in flood control protection to downstream communi-~
ties could be expected with the diversions operating. However, no
major increases in protection would occur, :

3) Possible Environmental Impacts of Diversion on the
Millers River

The effect of diversion on river flow will be most pronounced at the
confluence of the Tully and Millers Rivers in Athol, Massachusetts.
Up to 55% of the monthly flow may be diverted during an average year.
However, in no case would the flow in the river be reduced below the
established rate necessary to protect the river environment,

The possible impact of the diversions on ground water recharge was
assessed. To aid in this evaluation, the U. S. Geological Survey
(USGS) were asked for their expert opinion. With regard to the pos-
sible impacts below the Millers - Tully confluence, the USGS stated
"Since operation of Birch Hill and Tully Reservoirs prevents over-
bank flooding, the proposed diversions will have no effect on ground
water recharge from flood plains below the reservoirs.”

If the diversions were in operation with existing water quality condi-

tions in the Millers River, some degradation of water quality could

occur, However, plans for the implementation of secondary waste
treatment facilities call for construction of the treatment plants by
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1974. Earliest implementation of any of the alternative water supply
projects would be in 1981 - 1983. Thus, these facilities would follow
construction of the planned secondary treatment plants. The design
criteria for these sewage treatment plants is based on receiving wa-
ter flow during low flow conditions. Diversions, however, would take
place during high flow periods; thus, the diversions would not affect
the ability of the river to meet adopted water quality standards.

In the Tully - Millers River Plan, the provision of advanced waste
treatment facilities to insure water quality suitable for water supply
purposes is included, Therefore, the implementation of either of
these alternatives would improve Millers River quality over that
presently planned, Impact of this project would be an enhancement
of the basin's environment through improved water quality.

Because of the total volume of water which would be diverted, a les-
sening of the sediment transport and "flushing" action norrnally ex- .
perienced in the Millers River could be expected. During the 1971 and
1972 spring runoff period, paper pulp in suspension was noted within
the Millers River, Apparently, the turbulence associated with high
flow can scour some deposits of pulp and carry thern downstream,
thereby partially cleansing the bottorn habitats, Reduction in peak
flows from any of the diversion alternatives, if they were operational,
now would tend to reduce the effectiveness of this cleansing action.
However, the existing uncontrolled flows are not adequate to clean

the river, It is necessary to stop the input of pulp before this sus-
pended load can be reduced., After the planned waste treatment de-
scribed in the previous paragraph is in operation, the pulp load re-
leased to the river will be substantially reduced. Since any diversion
considered would occur after the waste treatment plants are in opera-
tion, any impact of diversion on "flushing' action should be minimal,

Flow diverted by Tully - Millers River Plan may cause a slight tem-
perature difference in the Millers River, Daily fluctuations of tem-
perature in all river systems are most likely far greater than differ-’
ences noted between tributaries and the river in the same period.

The maximum calculated decrease in river stage at the Main Street
Bridge in Athol, Massachusetts, which could be caused by the diver-
sions, is about 1.5 feet, If the basin had a shallow gradient, which it
doesn't, such as many of the coastal streams in eastern Massachu-
setts, such a decrease might have many environmental considerations.
A careful examination, however, of the downstream flood plains which
would not be inundated due to this decrease revealed limited areas.
Therefore, impacts due to decreased river stages which could be
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expected on any downstream areas which receive water mfrequently
are expected to be minimal,

Several cold water species such as trout are now found only in the
upstream tributaries while limited species are found in the Mil_leré
River itself,  Following completion of planned secondary waste treat-
ment and advanced treatment facilities included in the project, fishing
oppottunities should increase, Diversions would only take place dur-
ing periods of high flow so that fish passage would not be obstructed
by any of the projects during the remainder of the year. In any event,
the existing species and any new species would be locked in segments

of the river by the existing major dams at Athol, Orange and M111ers
Falls, =~

At present, portions of the Millers River mainstem are attractive to
the canoe enthusiast,! The three reaches of river that would be af-
fected by reduced flows are: 1} South Royalston to Athol, 18 miles
described as mostly rapid, very attractive and passable at high wa-
ter only; 2) Athol to Erving, 11 miles not recommended, mostly
smooth and unattractive; 3} Erving to Millers Falls, 6 miles, mostly
rapid and very attractive.

Impacts on canoemg in the mainstem Millers River caused by the plan
on the three r1ver reaches described above are as follows:

(1) For Reach 1 - South Royalston to Athol, no
impacts would occur upstream from the Millers River intake (ap-
proximately 16, 5 miles}, Downstream from the intake, decreased
flow may be beneficial during periods of extreme high water; how-
ever, diversion may shorten the season on this 1, 5 mile reach during
lower flow periods in late spring,

(2) For Reach 2 - Athol to Erving, there may be
a possible lessening of the available canoeing season, However, this’
reach is characterized as "unattractive,' thus impacts should be
limited. |

(3} For Reach 3 - Erving to Millers Falls, de~
creased flow may be beneficial during periods of extreme high water,
but diversion may also shorten the season during lower flow periods
in late spring. The impact of diversion would be decreased, how-
ever, by the contribution of intervening drainage area to river flow.

! A,M.C. New England Canoceing Guide, Published by the Appalachtan

Mountain Club, 1968 - Vermont Printing Company.
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Seasonal inundation of about 15 acres and 1/2 mile of the Millers
River mainstem upstream from the diversion intake would be caused
by the plan.

4) Possible Environmental Impacts of Diversion on the

Tullz River

The effect of diversion on river flow will be most pronounced just
downstream of the Tully River diversion intake. Up to 74% of the
monthly flow could be diverted during an average year, However,

in no case would the flow in the river be reduced below the estimated
rate considered necessary to protect the river environment.

The possible impact of the diversions on ground water ~n the Tully
River reach downstream to the Millers River was asgessed. The

U. 5. Geological Survey (USGS) were agked for their expert opinion,
In response, the USGS stated "Since operation of Birch Hill and Tully
Reservoirs prevent overbank flooding, the proposed diversions will
have no effect on ground water recharge from flood plains below the
reservoirs." '

As described in the preceding section on possible impacts in the
Millers River, if the diversions were operating now with existing
water quality conditions in the Millers River, some degradation
might occur. However, as described in the preceding section, the
Tully - Millers plan would probably not be constructed until the early
1980's, HKxisting plans call for secondary waste treatment abatement
by the mid 1970's., In addition to these existing treatment plans,
advanced waste treatment facilities are included as part of the Tully ~
Millers River project. Implementation of the existing planned abate-
ment program and the advanced waste treatment plants would provide
good quality Millers River water. Impacts on water quality by the
project would therefore be minimal.

Because of the total volume of water which would be diverted, tem-
perature changes in the Tully River could be expected. Data collected
on the mainstem Millers River and its tributaries, however, revealed
daily fluctuations of temperature in excess of differences recorded
between the streams themselves. Temperature differentials which
could be caused by the diversion of Tully River water, therefore,
must be weighed against naturally recurring variations.

The maximum calculated stage reduction in the Tully River, imme-~

diately downstream of the project intake, would be about 1.7 feet.
The downstream river profile from the intake is fairly rapid to about
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one mile downstream. For the remaining four miles of Tully River
reach to its confluence with the Millers, the Tully River follows a -
medium gradient profile with a section of alow-—movmg water in the
Long Pond area, During springtime, some wetlands, p?imamly in
the lower three-mile reach, are subject to inundation. Duridg low
flow conditions, the waters recede from these areas and they revert
to wetlands., It is possible that the diversion project would affect the
duration of the flooding cycle of these intermittent wetlands.

Impacts on the Tully River fisheries downstream from the diversion
intake are not anticipated. The Tully River is stocked annually. with
trout by the Massachusetts Division of Fisheries and Game which
provides a '"'put-and-take" sport fishery. In the determination of the
control flow rates uséd by the Tully - Millers project, the need of
these fishing activities were considered, There the rates used were
designed to preclude any disruption,

At present, the lower four-mile downstream reach of the Tully River
is canoeable; however, the river is characterized! as slack and
sluggish., Reduced flow caused by the project may be expected to
possibly reduce canoeing opportunities, However, because of the
nature of the river's gradient, such impacts should be limited.

5) Possible Environmental Impacts of Diversion on Quabbin
Reservoir

This study generated and evaluated extensive data on the Quabbin and
Wachusett Reservoirs and the Connecticut and Millers Rivers Sys-
tems, with the objective of making predictions on the impacts of
diverting portions of these riverine systems into Quabbin Reservoir,
Field and laboratory data included approximately 100 parameters,
including chemical, physical, biological, and pesticides data. In
addition, radmlogmal data, hydrodynamic studies, fisheries infor-
mation, and pollution abatement plans were considered and evaluated.
Finally, other pertinent data available from both public and private -
sources, especially on the Connecticut River, were evaluated in the
light of the objectives of this study. A summary of this evaluation is
given in the following paragraphs.

Central to the evaluation was the development of a qualitative model
of reservoir dynamics., If water of lower quality is introduced from
a river system into a receiver system, there will most likely be a

1 ' ‘ :
A, M. C. New England Canoeing Guide, Published by the Appalachian
Mountain Club, 1968 ~ Vermont Printing Company.
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loss in water quality in the receiver system. This loss of water
quality is due to various materials in the water. These matenals
include molecules, ions, susgended inorganic materials, organic
debris, and living organisms., One of the central problems of ecol-
ogy today is to trace the flow of mater1als from. the various compdrt-
" ments of an €co~system, ' '

- A major difficulty in evaluating and describing impacts on water qual-
ity and ecology which would occur with this plan is the present water
quality of the Millers River. As it presently exists, the Millers Riv-
er water quality is not suitable for diversion as a water supply source.
The inclusion of potential diversions from the Millers as an alterna-

tive, therefore, is based on anticipated water quality not ex1st1ng.

This higher quahty water is expected following 1mp1ementat10n of
planned state -~ federal pollution abatement program and the advanced
waste treatment facilities proposed as part of the water supply plans.
Since the proposed waste treatment plants would employ a high level
of treatmernt efficiency on pollutants being discharged to the Millers
River, a return of the river to its natural background quality could
be expected.

As part of the water quality monitoring network established for this
report, five stations were sampled on five northern tributaries of the
Millers, These tributaries are sparsely settled and not subject to
waste discharges. Data collected in the tributaries, therefore, is
considered to portray natural background water quality conditions.

The watershed of the various upstream tributaries is a significant
proportion of the Millers River drainage area at the diversion intake,

Thus, utilization of upstream tributary data to indicate background
water quality in the Millers River after clean-up seems reasonable,
Using this approach, a summary of possible impacts of the proposed
diversions in Quabbin Reservoir was prepared. These impacts are
illustrated in Table 8,
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TTABLE™8

SUMMARY OF POSSIBLE IMPACTS OF THE
PROPOSED DIVERSIONS ON QUABBIN RESERVOIR:

iNOTE; This summary does not predict the duration of the impact.

‘Description
of Impact

Relative Probability Impact Will Occur

No significant
change over
existing conditions

Possible but
Probability
Low

Probable

Probability
High

Increase in
Nutrient Chemicals

X

Increase in
Eutrophication

Modification of
Present Equili-
bration

Introduction of
- Undesirable Species

Increase in
Cbdliform Bacteria

Increase in
Human Pathogens

Interference with
Water Treatment
at Quabbin

Increase in L.evels
of Toxic Materials

Increase in Levels
of Radioactivity

Increase in Levels
of Pesticides

Increase in Extent
and Mapnitude of
Oxygen Depletion
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6) Possible Environmental Impact Caused by Added Waste
Load of Receivers (Northfield Mountain and Millers
River Basin Project)

In keeping with the objectives of the environmental impact statement,
the impact which added waste loads, occassioned by the additional
water supply, from the projects was also investigated. To provide

a measure of the added waste load impact, it was assumed that the
environmental cost would be considered as the cost of bringing the
quality of water back to its original state, KEstimates of providing
advanced waste treatment to the incremental water supplied were
made. It was assumed that 70% of this additional supply would be
treated; the remaining 30% would be lost from the system through
evaporation, irrigation and consumed process water, The estimated
cost of providing the necessary treatment is 3,4 million dollars on an
average annual basis,

In the Project Impact Analysis contained in both the Northfield Moun-
tain and Millers River Basin Water Supply Project reports, this
added cost of treatment was included in the evaluation of the projects.

7) Possible Environmental Impacts Caused by Construction
of the Alternative Projects (Northfield Mountain and
Millers River Basin Project)

The planning phase design of the aqueducts and appurtenant struc-
tures of the two projects precludes a detailed assessment of possible
environmental impacts associated with the construction phase, If
authorized, the recommended projects would undergo detailed design
which could alter the preliminary design presented in this report,
For example, tunnel shaft locations selected may change, which in
turn would affect possibie environmental impacts of such construc-
tion activities as tunnel spoil disposal, selection of haul roads and
maintenance areas,

In response to the possible alterations in design and other followup
action which might affect the environment, the Corps of Engineers
requires four environmental impact statements for each project auth-
orized. These separate statements are prepared for the Planning,
Design and Construction phases, and finally for the Operation and
Maintenance stages.

The interim report of survey, for which this impact statement was

prepared, is a planning stage report. Detailed data, therefore, are
not available on all environmental impacts which might be encountered
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during final design and construction’ of the project. Sufficient infor-
mation is available, however, to highlight possible areas of environ~
mental concern which would be considered in the followup phases.

All work on the tunnels in the two projects would be underground.
Thus, the majority of this construction activity would not be visible

or disrupting to the environment, Since the majority of the tunnel
routes is in rock of good tunneling quality, the possibility of disrupting
local ground water supplies is low, However, the Northfield Mountain
hydroelectric facility recently constructed in the region experienced
some limited disruption of individual supplies. Therefore, this pos-
8ibility should be assessed when the final route is selected.

Total rock spoil from tunnel construction of the two projects is esti-
mated to be about 490, 000 cubic yards., In the preliminary design,
these guantities would require about 10 acres with a 30 foot depth.
Spoil from the tunnel, however, is expected to be of good quality and
some or all of the material may be recycled into other local construc-
tion projects such as road construction. This potential for recycling
would depend on final design and other construction activities under
way in the vicinity.

Surface construction activities of the tunnels are expected to be lim~
ited to the vicinity of the construction shafts and connecting haul roads
to spoil areas if needed, Environmental impacts which should be con-
sidered in the followup phages include impact on maintenance areas,
haul trucks and other associated construction needs.

In summary, detailed environmental impacts of the consgtruction ac-
tivities associated with the alternative projects cannot be fully de-
scribed during the planning phase, Possible impacts, however, would
be fully described in followup environmental studies conducted in the
design, construction and operation and maintenance stages. Although
all possible impacts cannot be quantified at this time, suffieient data
exists which indicates no major adverse effects from the recommended
projects. This conclusion is based primarily on the fact that the ma-
jority of construction activities would be underground. Surface con-
struction activities may have potential impacts, but experience with
similar projects indicates that such impacts can be minimized through
careful planning in the design and construction phases.
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8) Possible Environmental Quality Enhancement -

a} Environmental Health of Quabbin Reservoir

Environmental health of Quabbin Reservoir is presently in danger.
Since 1970, water demands upon the Quabbin system have exceeded
the safe yield of the Quabbin watershed. This means that on a long
term runoff basis, volume and level of Quabbin will decrease until
existing inflows are augmented with new sources. To date, the res-
ervoir has not recovered from the drought of the sixties, although
1972 and the winter of 1972 ~ 1973 were excessively "wet years" and
reservoir levels rose significantly,

Water quality conditions, algal growth patterns in the northern por-
tions of Quabbin suggest that progression toward eutrophication is
already taking place there. Water quality in the main body of the
reservoir is still of a high quality, but if volumes decrease as pro-
jected over the years, the relative masses of high versus low quality
water will shift toward an overall loss in water quality. Losses in
volume will decrease the natural purification or "treatment plant"
capacity and possibly the retention times of inflow waters.  Losses
in the hypolimnion volume could diminish the managed standing crop
of salmonid fishes. The depletion of oxygen in the hypolimnion,
whether partial or complete, depends a great deal on quantities of
reducing agents in the water. Potential impacts on water quality are
manyfold, Iron and manganese may be reduced to the ferrous and
manganous state and released to the water column. Sulfate may be
reduced to hydrogen sulfide gas resulting in obnoxious gas. In general,
then, Quabbin may become unacceptable as a water supply source,

When the waters from the recommended projects are introduced into
the system, the vields of the system will again exceed the demand,
and levels of Quabbin will increase, With careful management and
monitoring, eutrophication can be arrested and the reservoir will
continue as a highly acceptable water supply source.

b} Environmental Health in Receiver Communities

Environmental health in the communities to be serviced by the project
would undoubtedly suffer without project implementation. Much has
been stated previously of the economic and socio-economic impacts
in the receiver area which would accompany construction of the proj-
ect. Almost without exception these impacts were of a positive na-
ture, maintaining past progress in improving the quality of life. In
addition to these economic and socio-economic gains in the receiver
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afea, construction of the project should provide beneficial environ-
mental impacts as well, ' '

Thus, the impact on the environment caused by the réecommended
project can be viewed from two perspectives, First are those im-
pacts in donor areas on the estuary, Connecticut and Millers Rivers
and the receiving water bodies (Quabbin and Wachusett Reservoirs)
which would be caused by project implementation. The second per-~
spective is the environmental impacts which would be prevented by
project construction. In all cases, possible changes brought about
by the recommended project must be viewed in light of the environ-
mental damage which could be expected without the project.

9) Socio-Economic Impacts of the Projects on the Connect-
icut River Valley

In the evaluation of the socio-~-economic impacts which the Northiield
Mountain and Millers River Basin supply projects may have, two .
conditions were tested. First, if water was made available to meet
1990 needs; and second, if projects were not constructed. Impacts
for both of these situations were then investigated for communities to
be serviced by the projects and for those municipalities within the
Connecticut River Basin, '

Impacts on serviced communities without project implementation are -
discussed in Secticn V, under the no-action alternative. Impacts on
Connecticut River Basin communities are given in the following para-
graphs. :

With Project Implementation

1 /ILand Use/

In this impact category, both projects would require a total of about
80 acres, Since existing uses are almost entirely limited to unde-~
veloped open space and since acquisition is likely to mean controlled
access, the natural character of the taking area will be preserved.

In any event, the service population for any of the alternatives is
extremely small and significant principally in the eyes of personally =
affected individuals, :

Apart from the recreation issue, the development potential of the
host towns with the projects is not.thought to be threatened. Given
what the towns themselves must recognize as severe geographic
disadvantages for industrial growth, it is highly imprcbable that the
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sites needed to implement the diversions would ever have apprecia~
ble economic value. Their value is chiefly scenic.

2/ Population/

Beyond the labor influx associated with construction of the projects,
it is highly unlikely that current downward population trends will be
reversed. In the decade between 1960 and 1970, no town in the im-
mediate supplier area registered appeciable growth; and Winchendon,
Athol and Orange experienced net outmigrations of better than 250
persons each, The principal determinant of any population changes
related to the diversions proposed will be the recreation issue,
Should the development of recreational facilities take place, it is
possible that the supplier area could see a slight increase in residen-
tial population, though probably only on a seasonal basis.

Construction-phase labor demands will have at least a temporary ef-
fect on suppliers, however, To determine how the combined incomes
of that work force would be distributed, the experience during con-
struction of the Northfield Mountain Hydroelectric facility was utilized.
Though the project was very much larger -- $90 million, employing a
total of some 3,700 persons -~ the tasks required (such as tunnelling,
concreting, carpentry, iron working, pipe fitting, etc.) are of much
the same nature as will be required on the diversion works, and proj-
ect labor is likely to be drawn from the same sources., In a post-
audit of the labor force assembled for construction of the pumped
storage project:,1 Clark points out that of the 3, 368 people employed
in the crafts, fully 84% were hired locally; that is, only 16%, or 477
men moved into the area to obtain project work.?2 The great majority
already lived within commuting distance and spent their paychecks
locally, Indeed, aside from those immigrants who established tem-
porary addresses for the term of their employ (principally hard rock
miners from North Carolina, New York State and other extraregional

! “The Labor Force Associated with the Northfield Pumpel-Storage
Hydroelectric Project and Its Effects on the Surrounding Commu-
nities," Frank Clark, University of Massachusetts, January 1971,

2 The reverse is true for supervisory personnel. Of 355 persons so
employed, roughly 60% were immigrants moving to the area for
the duration of the project. Most often families were settled in a
population center near the project site or in trailer parks in nearby
New Hampshire, In terms of spending, however, the same general
patterns apply to '""wage' staff as to the field force,
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areas who were supporting families left behind) salaries were intro-
duced to the economics of Central Massachusetts and southernmost
New Hampshire and Vermont, Thus, apart from the purchase of
meals and incidentals, the salaries of both professionals and the field
force were spent within the immediate region, but outside the borders
of the towns sharing the construction site, As for rents, ‘the largest
portion of temporary residents was set up in Greenfield or Montague,
Massachusetts rooming houses, housing closer to the construction
gite being virtually unavailable,

Thus, if the projects were ''union jobs' and that is the sﬁpposition,
the same commutation and spending patterns are likely to apply,

though at reduced levels.

3 /Municipal Finance/

One other factor seems especially relevant in the determination of .
economic impacts caused by the projects on supplier areas ~- the
issue of revenues lost to individual towns because of land absorbed
into public holdings and thereby removed from the tax roles. In this
particular area of the Commonwealth, tax bases in urbanized as well
as rural places are not strongly diversified; and thus, even compara-
tively minor fluctuations can mean local hardship., Efforts made to
detect any significant decreases in collectable revenues were largely:
unsuccessful, In most cases, local officials were unable to identify .
exact tract ownerships and relate potential takings to assessments.

Once such a computation can be made, an upper limit to such losses
can be established by assuming no compensation. Minimum losses,
on the other hand, would occur if either or both the government and
the Commonwealth were to make payments in lieu of taxes. Although
that is the intention of the latter authority, it is unclear at present
exactly what the terms of such an arrangement might be., The Com-
monwealth has in the past defrayed such losses to communities af-
fected by flood control project takings, and it is not unlikely that '
special pleading in the legislature will produce the same result again,
However restitution is made finally, the objective is to soften the

shock of revenue drops and prevent the deterioration of existing mu-
nicipal services,

4 /Commercial Activity/

With a wide distribution of labor, salary spending should be well dif-
fused, with no one city or town experiencing more than marginal in-
creases in commercial activity. The alternative diversion projects
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may absorb whatever labor surplus is created by the completion of

the Northfield Mountain pumped storage facility and maintain the em-
ployment status quo, Of course, gince scheduling is uncertain, un-
employment conditions at the time of construction are unpredictable,
and it is possible that the Millers Project will come too late to prevent
an employment sag caused by the demobilization at Northfield or offer
only substitution effects -- paying salaries obtainable elsewhere in a
time of full émployment. At present, however, unemployment in
Massachusétts is in excess of the national average with a rate of 7. 5%
compared to the national figure of 5, 9%. In the immediate vicinity of
the alternative projects in Greenfield, Athol, and Gardner, unemploy-
ment is even higher that the State total, with figures of 10.1, 7.7, and
8.5%, respectively. Unless, then, employment opportunities prior to
construction alleviate these high unemployment totals, the construc-
tion activities of any of the alternative would provide substantial op~
portunities for employment. In any event, the diversion construction
could well absorb the fifty-odd local hard rock miners trained at the
hydroelectric facility.

Beyond the salaries generated, short-term economic impacts also
encompass the monies paid to local residents through land acquisition,
Neither the magnitude nor the distribution of such payments is readily
available,

From the designs prepared to date, it is clear that land takings will
be held to a minirmura, Again, as with salaries, benefits to the re-
gional economy rather than to individuals are to be reckoned not just
in terms of dollar totals, but by their fluidity. Clearly, when a land
seller receives dollars for his land, it makes a difference to the com~
munity whether he saves the money, reinvests it, or spends it,

Long-term economic implications for suppliers center largely around
the extent to which the volumes of water diverted affect industries
now located in the area. As for the first issue, comments made by
industry spokesmen at the public meeting held at Athol in late October
1971 indicate a concern for maintaining flows in the Millers River
adequate for process purposes. However, it seems safe to conclude

that no industrial enterprise will be jeopardized by high flow skimming
operations,

5 [Housing/

During the construction period of any of the projects, there will be an
increased demand for rental housing. Probably, established urban
centers at Greenfield, Gardner and Athol or Brattleboro and Keene
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and Hingdale (trailers) will absorb whatever non-resident labor force
appears and that towns nearer construction sites will not be affected.
In no event is the stimulation of new housing construction foreseen.
Housing prices and property values may rise for the term of construc-
tion, but suffer setbacks when the project is completed, Since Green~
field has been identified as an area in which the housing market is
gensgitive, trends there should be observed as Northfield and Vermont
Yankee at Vernon wind down., Adjustments will be required for any
data collected to reflect the very much smaller labor force anticipated
for this construction job, -

6 /Education/

From the experience of a dozen different towns surveyed by North-
east Utilities for effects on school pt.:vpula,t:iomat,1 only in one, Hinsdale,
was overcrowding attributed to worker influxes, It should be kept in
mind, however, that the nuclear generating station at Vernon, Ver-
mont, and increased business activity in Brattleboro account for much
of that effect and obscure the influence of Northfield. Other school
systems either had no marked increase in enrollments or cited na-
tural growth rather than project in-migration as the cause of crowding.

As a conservative estimate of impacts felt in the supplier area sam-
ple of seven communities, we have used one primary classroom or
about twenty youngsters, Noting that Greenfield appears to be a
primary response area, we have located the demand there and esti-
mate an average teaching staff expenditure of $8,400.

Busing data were not available, However, because the numbers of
new school-age children to be served under the situation caused by
construction activities is so small and because their distribution
would likely be more general than we have assumed -- that is not
just in Greenfield alone -- any change in busing costs would be ex-
tremely small,

7 /Leisure Opportunities/

Effects in this category are directly dependent on the extent to which
present policies on public access to water supply reservoirs and trib-
utary streams may be modified. If present stringent practiées were
to apply to the Millers diversion, resident sportsmen and occasional

. Bernardston, Deerfield, 'Erving, Gill, Greenfield, Hinsdale (N.H. ),
Leyden, Montague, Northfield, Orange, Warwick, Winchester (N. H.).
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vacationers may be deprived of outdoor recreational opportunities-
now enjoyed in the upper Millers River watershed. -Based on siate-
ments made by Massachusetts Department of Public Health spokes-
men, it appears that total isclation will not be necessary.

All this notwithstanding, the perception of local residents is that they
will be "cheated' of their inalienable rights to free access.! The
Quabbin experience has rankled in their minds for some thirty years,
and references to an MDC '"no-man's land" are not uncommon. Their
fears are of total exclusion,

8/ Transportation/

Impacts here are certain to be of a temporary nature. The bulk of
construction is to take place below the surface with only small dams,
and occassional accegs shafts at ground level. Mobility patterns in
the resident population may change to some degree, but the dominant- .
ly rural nature of the area will make such disruptions infrequent,

The construction contemplated will have almost negligible effects by
comparison with the recent highway work on Route 2. Heavy truck-
ing will be required for the removal of spoil to fill areas and the
delivery of equipment, but intelligent planning can avoid traffic con-
gestion and hazards to residents. Commutation patterns for the work
force will have an appreciable effect on the traffic volumes of major
arteries. Locations and magnitudes can be reckoned only after the
distribution of labor has been established. '

9 /Community Image and Cohesiveness/

Impacts forecasted for this category for the projects are very small.
No physical separation of populations is involved apart from tempor-
ary road closings. No aesthetically undesirable structures are
planned, save in the sense that any alteration of the natural scene

may be thought of by some as undesirable, Yet, it is in this cate-
gory that the supply areas themselves feel themselves to be the most
injured, Their perceptions of loss are very large and some commen-
tary seems appropriate, '

In terms of standard socio~economic categories like population, den-
sity, employment, ethnicity, mobility, etc., and particularly in terms

One must, of course, consider non-governmental limitations as
well, Privately owned, posted land is as unavailable to the general
public as reservations, indeed less so in many cases.
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of attitudes, the immediate diversion environs are so homogeneous

as to be spoken of as an entity, Indeed, in the gense that they share
a common interest such as in the disposition of Millers River Basin
water, they are a single community whose opposition is unanimous,

Because of the nature of the project under consideration, it is reveal-
ing to examine the source of the unanimity, Inhabitants feel that the
construction of Quabbin Reservoir in the late 1930's was a shock to
the cultural and economic life of the area from which it has never
fully recovered, As the testimony of several local people at the
Orange hearing indicated, many of the residents of the towns affected
by the Millers Diversion Plans consider themselves refugees from
the Quabbin site.

Residents of the supplier towns feel themselves to be threatened once
again, That is the root of their common cause and the most impor-
tant cohesive factor in their alliance against the diversion proposed.
The social psychology operating here is transference; water for Boston
means the bureaucratic machinery of the water supply agency which in
turn means wanton despoliation of all that local residents hold dear,
and that means a repetition of the upheaval brought by Quabbin in the
basin,

Without Project Implementation

In the event that projects are not implemented, the single most im-
portant impact in the supplier region will be at Quabbin itself. Bio-
logical studies have determined that in the event of a near~cormplete
drawdown, the ecologic viability of the reservoir would be endangered.
Moreover, as the water area shrinks, the likelihood of odors and ex-
posure of the unsightly bottom area grows. The recreational oppor-
tunities at Quabbin are, therefore, considerably diminished, not to
mention the consequences for the receivers of Quabbin water which
may change perceptibly in coler and taste,

Less dramatic are the direct economic and social impacts on suppli-
ers. First, local stimuli caused by construction activity will be zero,
Whatever buffer effect the projects might have had on the labor fallout
at Vernon and Northfield and on unemployment in the region will be
lost. Whatever dollar gains might have been realized by local econ-
omies as a result of labor force spending and landtaking costs will be
foregone. It should also be pointed out that the difference between

tax revenues collected on property not taken and any payments made
in lieu of taxes should implementation proceed could be counted as
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"savings.'' As noted above, however, revenue data have not been
made available, and it can only be assumed that the amounts involved
are quite small on the order of several thousands of dollars in the
three towns directly affected.

Finally, if none of the alternative projects were implemented, what-
ever monetary value might accrue to the surplus waters not diverted
would be returned locally. This eventuality is highly unlikely, how-
ever, becausge there is no reason to foresee the development of new
water~dependent industry in the immediate donor area, at least in
the 1975~ 1990 time frame,
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4, Adverse Enviromnmental Effects Which Cannot Be Avoided Should The

Plan Be Implemented

The major impact on the hydrology of the donor systems ﬁill be
to reduce th_é'pea.k flows of the rivers during high runoff periods in
the spring and sometimes in the sutumn., A coreollary effect of reducing
peak flows, is to reduce the amount of fiooded area in the river flood
plain downstream. According to the U,5, Geological Survey, recharge of
ground water éhpiféik‘will not be affected during high runoff periods
when diversion would take place since flood conditions are already con-
trolled by Birch Hill Dam and Tully Dam.

During each spring diversion period, about 1-2% of the Connecticut
River flow volume will end up in Quabbin Reservoir through the Northfield
diversion. An additional 1% would come to Quabbin thréugh the Tully
diversions if they were completed, For the spring of 1971, the theoretical
figures would have been 1.5% had the Northfield diversion been implemented,
plus an additional 0.9% by way of the Tully system. These amounts repre-
sent 1% of the total annual flow of the Connecticut River at Montague
City. No‘appreciable impact on the hydrology of the Cdnhecticut River and
its watershed downstream from the Northfield diversion.éite is expected,
Berger (1971) has estimated that the Northfield diversion to Quabbin would
create a stage reduction of 0.2 foot (2 3/8") at Montague City.

There will bé a grester effect on the Millers River system since a
larger perceﬁtage of water would be diverted during diversion periods,
but agsin no apprecishle impact on the hydrology of the Millers River
watershed is expected, The diversions may also cause a 1588 in recrestional

potential for example, canoeing season could be shortened in the late sﬁring
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during low flow periods, The effect of low flows on the Millers during
high diversion periods msy produce long term subtle changes in the biota
of the stream.

A maximum increase in temperature of .61°F can be expected in the
Connecticut Riﬁer estuary for the worst possible conditions under which a
diversion would take place, namely a diversion of 4,000 cfs with the
consrol flow 12,000 cfs at Montague. As shown in section 3-A, a 2°F increase
would have negligible effects on marine life. Using a control flow of
17,000 ¢fs at Montague would result in a smaller wvalue for the maximum temp-
erature increase., In either case, these temperature increases are well
within the normal temperature fluctuations in the estuary.

Diversion from the Connecticut River will have some impacts on the
waters of GQuabbin Reservoir. During the first few diversions the turbidity
is expected to increase slightly as the Connecticut River water would only
account for about 18-19% of the total volume of the reservoir. However,
after more diversions as the Connecticut River weter makes up more of this
total volume, the turbidity could further increase, To insure the acceptabili:r
of water diverted to Quabbin water quality monitoring stations would be
installed upstream of the diversion point and in Quabbin itself, The
location, parameters to be tested and frequency of testing would be establishe!
by the appropriate Federal and State agencies., Acceptance or rejectance
of water to be diverted during the life of the project would be determined

by these heglth agencies,



As mentioned in section 3-a, the COD level in the Connecticut River
is about twice the CﬁD level in Quahbin, thus, after divérﬁion the COD
level in Quabbin could increase. This would depend on a number of factors,
For one, if the (OD is mainly in particulate form, it could settle out and
'be buried without using any of the available 02. Some of the COD in the
Conmnecticut River is due to iron and manganese. The iron 1s already oxidized
in the Fe IIT staﬁe and the menganese may 8ls50o be oxidized., TFuture pollution
abatement plans along the Connecticul River could serve to reduce the COD

levels before they reach Quabbin Reservoir.



5, Alternatives to the Proposed Action

During the planning stage of this report, a wide range of alternatives
to the proposed diversions were investigated, Included in these al-
ternatives were other possible diversions, use of new technology as
a means of augmenting existing supplies, non-structural approaches
such as reduction of demand and the evaluation of the no-action al- -
ternative, A description of these alternatives and their potential,

as solutions to the existing problem, is given in the following para-~
graphs.

Millers River Basin

Three alternatives were studied within the Millers River Basin to
meet the water demands of the expanded regional system. The first
is diversion directly from the Millers River above Athol to Quabbin
Reservoir. This diversion would result in an average annual yield
of 68 mgd and would require advanced treatment of the point sources
of pollution on the Millers River, upstream of the diversion site,
The second alternative is a combination of one and three. Water
would be diverted only from the East Branch Tully River and from
the Millers River above Athol, resulting in an average annual yield
of 76 mgd. As in the first alternative, advance waste treatment of
the pollution sources would be required; but Tully Lake would not be
used for water supply storage. Alternative three is the Tully Com-
plex - a series of small diversion works on four tributaries of the
Millers River., An average annual yield of 48 mgd is expected with
no treatment required before entering Quabbin Reservoir,

As described in Section 1, Alternative No. 2 was selected as the pre-
ferred plan for development in the Millers River Basin. Therefore,
this section describes the alternative projects considered, i.e.,

No. 1 - Millers River Diversion, and No, 3 - Tully Complex Diversion.

A. Alternative No, 1 - Millers River Diversion

From the city of Athol extending downstream to the Orange Dam, the
setting is a wide level valley with the river meandering through an
agricultural setting of pastures, meadows, and settled land. The
stream bottom is mud and silt with extensive emergent vegetation as
is the outlet of L.ake Rohunta which joins the Millers River below
Athol, The River is backed up by the Orange Dam about a mile up-
stream. The zone between Orange and the Connecticut River is typi-
fied by steep banks, a sharp river gradient, long rapids followed by
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short pools, a complete absence of wetlands, and a boulder strewn
rock rubble bottom. Some 22 species of fish are reported for the
Millers River watershed. Population magnitude and locations are
dependent on the particular species requirements as well as the man-
made stress of pollution,

In this alternative, water would be diverted from the mainstem Mil-
lers River above Athol, Massachusetts. An inlet structure on the
Millers River, a 10-foot diameter tunnel to Quabbin Reservoir and
an outlet structure within the reservoir area would be required. At
present, proposed pollution abatement plans by Massachusetts State
Agencies include secondary treatment on all point sources of pollu-
tion on the Millers and Otter Rivers. However, investigations indi-
cate that additional treatment appears necessary to insure a good
water supply source and have been included as elements in this al-
ternative,

The diversion site would be located on the Millers River about three
miles upstream from the confluence of the Tully and Millers Rivers
in Athol, Massachusetts, "The structure located in Athol would con-
sist of an inlet to the 10-foot diameter tunnel to Quabbin Reservoir
controlled by a combination weir-bascule gate extending across the
Millers River. The concrete control structure, 120 feet long, would
provide a regulated pool for the inlet shaft. The bascule gate, 70
feet long and 5 feet high, would regulate the water height and velocity
to the inlet. The 22-foot diameter morning glory inlet tapering to
the 10-foot diameter inlet shaft would be located on the northern bank
in the center of a 60-foot square chamber cut in rock. The three 8 x
8 foot gates to the inlet chamber would be opened only when diver-
sions were occurring. By regulating these gates in conjunction with
the bascule gates, various combinations of diversion flows and down-
stream flows can be achieved,

Water diverted from the river would enter the morning glory inlet
and drop down the 10-foot diameter vertical shaft into the tunnel,
The 10-foot diameter tunnel would run a distance of 7 miles from the
Millers River inlet to a point south of Gays Hill on Quabbin Reser-
voir. The tunnel would be excavated in rock by mole metheds and
lined with concrete to a finished diameter of ten feet,

An analysis was.made of the present and projected loadings of waste
discharges upstream from the diversion intake, present and planned
treatment, and present and planned waste effluents. Based on avail-
able information, further treatment would be required to insure a
good quality water for diversion, Our studies indicate that tertiary
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treatment at the source of pollution is preferred to water treatment
at the Millers River intake. The final determination of this additional
treatment will be made during the Design Phase. By that time, the
planned secondary treatment plants will probably be in operation and
the effectiveness of these plants will be known. Also, then, the effect
the existing sludge banks will have on the water quality can be meas-
ured. It is expected that once the load on the river is minimized, the
natural flushing action will wash away large amounts of sludge in the
Millers and Otter Rivers resulting in a relative stable water quality.

The operation of this diversion would depend first on the flow in the
Connecticut River as measured at the U, 8. G. S. gaging station at
Montague City, Massachusetts; and secondly, on the flow in the Mil-
lers River at the diversion site. On any given day, the flow in the
Connecticut at Montague City would be checked to see if the flow is
above 17,000 cfs, If it is not, then no diversion would occur. If it
was above the 17,000 ¢fs, then the flow in the Millers River at the
diversion site would be checked. If the flow in the Millers River is
less than the flow determined to be required for the river and its en-
vironment, hereafter referred to as the control flow, then no diver-
sion would occur. This control flow was determined from flow re-
quirements for: assimilation of wastes; for fish and wildlife and is
related to the time of year and the drainage area. The following
table shows the control flows at the Millers River intake:

TABLE 9

MILLERS RIVER CONTROL FLOW AT INTAKE

Jan Feb Mar { Apr May Jun | Jul | Aug{ Sep Oct Nov Dec

CSM 0.5 1.25 2.0 1.0 0.75 0.5

CFS 100 250 400 | 200 150 160

If the Connecticut River flow is above 17, 000 cfs and the Millers Riv-
er flow is above the control flow for that day, then diversions would
occur, In no case would water be diverted lowering the flow in the
river below the control flow, But neither would the flow be augmented
11‘ it was naturally below the control flow, So, the rate of diversion on
any given day could vary from zero to the maximum capacity of the
tunnel, 730 cfis,
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The total project cost is estimated to be 36 million dollars based on
May 1972 price levels, All costs include an allowance for contin-
gencies (20 percent), engineering and design, and supervision and
administration. The estimated costs are based on knowledge of the
sites and experience on similar projects. Evaluations of property
are based on real estate studies and information from local officials,
reflecting valueg in recent salesin the area.

"-__"___]_'.m_pa.ct on the Connecticut River estuary; the Connectlcut Millers and

Tully Rivers downstream from the diversion intake; and Quabbin Reser-
“voir would be similar to that described in Section ‘B for the Tully-Millers
River Diversion,

B. Alteraative No, 3 < Tully Coniplex Diversion ™

The Alternative No. 3 plan for making diversions from the Millers
River Basin involves the constrfiction of an 8-foot diameter tunnel
from Tully Lake to Quabbin Reservoir, a dam on Priest Brook, and
diversion structures on Tarbell Brook and West Branch Tully River.
Water would be diverted in a pressure conduit from Tarbell Brook
to the proposed Priest Brook ponding area. Pumping facilities at
the Priest Brook Dam would convey this water together with Priest
Brook watex to Tully Lake. A gravity feed tunnel would then divert
the two brooks' water plus the East Branch Tully water out of the
basin to Quabbin Reservoir. Water from the West Branch Tully
could then be pumped into the tunnel near the confluence of the East
and West Branches of the Tully River. Recreation and wildlife man-
agement programs are also included at these diversion sites,

1} Tarbell Brook Diversion

Tarbell Brook is a small, low gradient stream approximately 7-1/2
miles long from its headwaters to its confluence with the Millers Riv~
er. Open water areas (which include lakes and ponds) along the
stream cover 1-1/2 miles. The total drainage area is approximately
27 square miles of which about 5 are wetland, less than 2 are open wa-~
ter, and the remaining areca representing upland habitat,

Flow is moderately rapid through forested areas and slow in open
wetland areas, Stream width varies up to 30 feet., Depth is variable
and measures several feet in some places. Water quality is good
{Class B). The adjacent habitat is primarily coniferous forest com-
bined with mixed stands of hardwoods. .

The stream is stocked annually with trout by the Massachusetts Divi-
sion of Fisheries and Game which provides a 'put-and-take' sport
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fishery. Several species of game such as woodcock, grouse, black
duck, rabbit, squirrel, and deer inhabit the area,

The proposed diversion site would be located on Tarbell about 1/2
mile above its confluence with the Millers River and approximately
2-1/2 miles northwest of Winchendon, Massachusetts,

If irnplemented, the project will seasonally inundate 40 acres of wet-
land habitat to a depth of 5 feet, including 1/2 mile of free flowing

stream.

2} -Priest Brook Diversion

Priest Brook, including Scott Brook, (its main northern tributary}
extends approximately 14 miles from its headwaters in southern New
Hampshire to its confluence with the Millers River. Open water ar-
eas cover one mile along the stream which is of moderate to low
gradient and flows through forested and wetland areas, Width varies
up to 40 feet and depth is variable, generally three feet, but as much
ag six in some areas,

The total drainage area is approximately 23 square miles of which
about three are wetland, less than one is open water, and the re-
maining area is upland habitat. Water quality is good {Class B) but
below average for trout during summer months due to high tempera-~
ture and low flow conditions. Adjacent habitat consists of coniferous
forest with mixed stands of hardwoods.

This stream is stocked annually with trout by the Massachusetts Divi~
sion of Fisheries and Game which provides a '"put-and-take'' sport
fishery. Waterfowl and other game species are essentially similar
in type and number to that found in the Tarbell Brock watershed.

The proposed diversion site would be located approximately four
miles due east of the town of Royalston in an unpopulated area, three
miles above the confluence with the Millers River, The project area
will encompass about 400 acres, including approximately 330 acres
of wetland and 70 acres of upland habitat.

The following private developments are located within the project
area: an extensive private camping development consisting of approx-
imately 50 trailers and attendent facilities and a gun club facility in-
cluding a clubhouse, target range, and a one-half acre pond, just north
of Winchendon Road, and a major tree farm.
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If implemented, the 400-acre site will be cleared and seasonally in-
undated, including all of Priest Brook above the proposed damsite,
and short reaches of Scott and Town Brooks. The entire project
area will be subject to periodic inundation and drawdown., During
certain times of the year, natural stream flow into the Millers Riv=~

er would be reduced. f

3) Tully Reservoir Divarsion

The East Branch Tully River extends about 15 miles from its head-
waters in southern New Hampshire to its confluence with the West
Branch Tully River. Open waters along the stream, including Tully
Reservoir, cover 6 miles. The, total drainage area of this river is
56 square miles of which about 8 are wetland, 6 are open water, and
the rest upland habitat,

The river is of medium gradient with a section of slow moving water

in the Long Pond area, Width varies up to 30 feet and depth up to 8 .
feet in some areas, Water quality is good (Class B) and is classified
as !"good trout water" on a seasonal basis, Terrain surrounding the

river is moderately steep and heavily forested with mixed deciduous

and coniferous trees,

The East Branch of the Tully River is stocked annually with trout by
the Massachusetts Division of Fisheries and Game which provides a
"put-and-take' sport fishery, Waterfowl and other game species

are typical of those found in the Tarbell and Priest Brook Water-
sheds. Considerable hunting activity for birds, small animals, and
deer takes place in the basin. Numerous wood roads and trails re-
maining from past logging operations provide good access for hunters
and fishermen. Recreation development potential is excellent; can-_
oemg occurs below Tully Dam during periods of high water.

The proposed diversion site would be located within the existing

Tully flood control reservoir, The existing pool forming Tully Lake
would be doubled, increasing the present surface area to 620 acres
during the summer recreation season, The pool would subsequently
be gradually drawn down after Labor Day, Since Tully Lake would
become a domestic water supply source, it appears necessary to clear
and strip organic material on the bottom in order to protect the water
quality,

With the proposed plan of diversion from Tully Reservoir to Quabbin,
up to 25 percent of the storage capacity of Tully will be used for the



dual purpose of flood control and water supply, During the spring
freshet season, this storage will be filled if, and when, inflows ex-
ceed downstream requirements and diversion capacity, This stored
water will later be diverted to Quabbin, making the full flood control
storage capacity of Tully available for the fall hurricane season.

4) West Branch Tully River Diversion

The West Branch Tully River, including Tully Brook, noxrth of Sheo-
met Lake, is about 8 miles long, extending from its headwaters in
central northern Massachusetts to its confluence with the East Branch
Tully River, 1-1/2 miles north of Athol, The West Branch is (__)f a
moderate gradient, and is up to 35 feet wide with depths up to £ feet
along its course, Open water areas, mainly Sheomet Lake, cover
only 1/2 mile along the river. Water quality is good {Class B) and
the river is annually stocked with trout by the Massachusetts Division
of Fisheries and Game. Total drainage area of the basin is about 19
square miles of which approximately 2 acres are wetland and the re-
mainder upland.,

The river flows through a relatively unpopulated and heavily wooded
(mixed conifer and deciduous) area. Wildlife found in this basin is
similar to that of the nearby East Branch Tully, Priest, and Tarbell
Brook areas.

The proposed diversion site would be located two miles north of
Athol, in the town of Orange. It would be on the West Branch Tully
River about 500 feet above the confluence with the East Branch Tully
River, and about 1-1/2 miles above the confluence with the Millers
River.

This water supply plan for diversions from the Millers River Basin
involves the construction of an 8-foot diameter tunnel from Tully
Lake to Quabbin Reservoir, a dam on Priest Brook, and diversion
structures on Tarbell Brook and West Branch Tully River. Water
would be diverted in a pressure conduit from Tarbell Brook to the
proposed Priest Brook ponding area. Pumping facilities at the Priest
Brook Dam convey this water together with Priest Brook water to
Tully Lake. A gravity feed tunnel would then divert these two brooks'
water plus the East Branch Tully water out of the basin to Quabbin
Reservoir, Water from the West Branch Tully could then be pumped
into the tunnel near the confluence of the East and West Branches of
the Tully River. Recreation and wildlife management programs are
also included at these diversion sites.



The Tarbell Brook diversion site is located in Winchendon, Massa-
chusetts, about one-half mile upstream of the confluence of Tarbell
Brook with the Millers River, The structure consists of a 75~foot
long weir and pumping station. A 28-acre pool with a maximum
depth of nine feet would be formed by the weir with a top elevation
of 840 msl. The inundated area would be cleared and grubbed to
improve its appearance, Water would be drawn from the pool and
pumped through a 42" diameter pressure conduit running beside
Royalston Road to the Priest Brook ponding area., The pumps and
pipeline would be designed to carry a maximum of 90 cfs,

The Priest Brook Dam is located on the Winchendon -~ Royalston town
line, just south of Winchendon Road, some £-3/4 miles upstream
from the confluence of Priest Brook with the Millers River., The pool
at spillway crest would have a surface area of 400 acres and a maxi-
mum depth of 30 feet, The inundated area downstream of Royalston
Road has to be stripped or covered with a gravel blanket to prevent
degradation of the water. A weir located upstream of Royalston Road
would form a 40-acre wildlife pool. Regulation of this pool would
occur during the summer and fall to maintain a shallow depth of wa-
ter (approximately 5 feet). The 45-foot high main dam buffers the
river flow and as such the pool is intermittently filled and emptied
inundating the permanent wildlife weir,

A pumping station located at the outlet would divert up to 120 cfs
through a 72~inch pressure conduit to Tully Lake, The pressure
conduit will run west beside Winchendon Road until it intersects a
power line running northwest., Then the conduit follows this ease-
ment to Long Pond on the East Branch Tully River.

The diversion site on the East Branch Tully River is located at the
outlet of the existing Corps of Engineers Tully Flood Control Reser-
voir, The existing outlet channel would be enlarged and a morning
glory intake structure and a 7-foot high modified bascule gate added.
Only two inches of the 8, 3 inches of run-off storage in Tully would
be utilized for reregulating flows for diversion to Quabbin Reservoir,
During the summer a recreation pool would be held at elevation 648
msl and no diversions from Tully would occur. In order to improve
the water quality, the 620 acres inundated would be cleared, grubbed
and stripped., Water diverted would enter the morning glory inlet
and drop down the vertical eight-foot diameter shaft into the tunnel,
The eight-foot diameter tunnel would run horizontally at elevation
300 msl for some 2,2 miles to the enirance shaft from the West
Branch Tully River diversion,
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The West Branch Tully River diversion site is located about 800 feet
upstream of the confluence of the East and West Branch Tully River,
The structure consists of a 320-foot long, 25~foot high earth filled
dam with a 50-foot wide spillway, a water intake chamber and a
pﬁmping station. A permanent 13-acre pool would be formed by the
dam to divert from and for wildlife habitat. A maximum of 90 cis
would be pumped from this pool to the intake shaft through a 30«inch
diameter pressure conduit,

The water entering the eight-foot diameter tunnel would join with
the flow from Tully Lake running in an 8. 6 mile, eight-foot diam-
eter tunnel from the outlet of Tully Lake to a point south of Gay's
Hill on Quabbin Reservoir. The tunnel would have a maximum
capacity of 390 cfs,

The water quality studies conducted prior to 1971 on the Tully Com-
plex streams were limited basically to summer analysis for pollution
abatement, These studies were augmented by our own to determine
the water quality of the streams.

The physical and chemical analysis of these waters revealed that no
treatment would be required prior to the entrance of this water into
Quabbin Reservoir near Gay's Hill, The storage time and dilution
provided within Quabbin would result in a good quality water, These
gtreams have a natural color to them from the many swamps within
the watershed, Otherwise, the streams would be of excellent quality.”
This water will not have environmental or public health stress on
Quabbin Reservoir; and therefore, does not require either waste or
water treatment before entering the reservoir.

As in the other two alternatives, the operation of this diversion
would depend first on the flow in the Connecticut River, If the flow
in the Connecticut at Montague City is above 17,000 cfs, then the
flows at each diversion site would be checked. If the flow at each
site is less than the flow determined to be required for the river and
its environment, then no diversion would occur. This control flow
was determined from flow requirements for assimilation of wastes;
for fish and wildlife; and is related to time of year and the drainage
area. The following table shows the control flows at the individual
diversion sites:



TULLY COMPLEX DIVERSION CONTROL ¥FLOW AT INTAKES

Jan Feb Mar { Apr May Jun] Jul Aug | Sep Oct Nov| Dec -
CSM 0.5 1.25 2.0 1.0 0.75 0.5
CFS
Tarbell 2.8 32,0 51,2 | 25.6 19.2 12. 8
Priest 9.7 24.3 38,8 | 19.4 14. 6 9,7
E.Br, Tully 25,2 63. 0 100.8 |50.4 37. 8 28,2
W.Br. Tully 9.3 23,3 37.2 25,2 9,3

18,6

If the Connecticut River flow is above 17,000 cfs and the flow in the '
specific diversion sife is above the control flow for that day, then

diversion would occur from that one diversion site.

In no case would

water be diverted lowering the stream flow below the control flow,
but neither would the flow be augmented if the natural flow is below
the control flow.

The total estimated project first cost is 41 million dollars based on

May 1972 price levels,

These costs include an allowance for contin-

gencies, engineering and design, and supervision and administration.
The estimates are based on knowledge of the sites and experience on

gimilar projects,

Evaluations of property are based on real estate

studies and information from local officials, reflecting values of re-
cent sales in the area,

Impacts on the Connecticut River Estuary; the Connecticut, Millers

and Tully Rivers downstream from the proposed intake; and Quabbin
Reservoir would be similar to that described in Section 3 for the
Tully-Millers River Diversion.

The impoundments included in this alternative present other prob-

lems,



Tarbeil Brook Diversion

If implemented, the project will seasonally inundate 40 acres of wet-
land habitat to a depth of 5 feet, including 1/2 mile of free flowing
stream, The weir would prevent free movement of stocked fish as
well as resident species, Diversion of natural high flows may re-
duce canoeing potential,

Priest Brook Diversion

If implemented, the 400 acre site will be cleared and seagonally in-
undated, including all of Priest Brook above the proposed damsite,
and short reaches of Scott and Town Brooks, The dam would prevent
free passage of stocked fish as well as resident species. The entire
project area will be subject to periodic inundation and drawdown.
During certain times of the year, natural stream flow into the Millers
River would be reduced. A 40 acre waterfowl pool would be made
possible by the creation of a low weir above Deland Road.

Potential for recreational opportunities within the project area would
be limited to hunting, fishing, hiking, nature study, etc.

Tully Reservoir Diversion

The proposed diversion site would be located within the existing Tully
flood control reservoir. The existing pool forming Tully Lake would
double the present surface area to 600 acres during the summer rec-
reation season, The pool would subsequently be gradually drawn down
after Labor Day. Since Tully Lake would become a domestic water
supply source, the lake bottom would be cleared and stripped of or-
ganic material in order to protect the water quality.

With the proposed plan of diversion from Tully Reservoir to Quabbin,
up to 25 percent of the storage capacity of Tully will be used for the
dual purpose of flood control and water supply. During the spring
freshet season, this storage will be filled if, and when, inflows ex-
ceed downstream requirements and diversion capacity. This stored
water will later be diverted to Quabbin, making the full flood control
storage capacity of Tully available for the fall hurricane season.

Flood control storage requirements are the greatest in southern New
England during the fall hurricane season and secondly in the spring
during the snowmelt season, As a result, in some Corps reservoirs
in New England, some seasonal encroachment on flood control storage
has been recommended for other worthwhile uses.
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If implemented, the proposed project would cause periodic inunda-
tion of 300 acres of wetland, which are presently subject to seasonal
inundation during natural flood conditions. High flows below Tully
Dam during the spring would be reduced. Following the fall draw-
down, some lake bottom would be exposed. Recreation development
potential for summer day use facilities is high with excellant oppor-
tunities for various outdoor activities. Less than 50 acres of upland
game habitat would be lost, while fishing and boating values associ-
ated with this project would increase.

The environmental impact on the proposed diversion site would be
essentially the same as at Tarbell Brook., About 13 acres will be
permanently inundated, which includes 1/2 mile of free flowing river.
This 1/2 mile stretch of trout stream would be replaced by a margin-
al waterfowl area, Recreation opportunities would remain limited
after implementation of the proposed diversion plan.

Diversion is not expected to significantly affect sport fishing above

the confluence with the Otter River. The sport fishery is presently
located primarily upstream of the diversion sites and the amount of
diversion expected from Tarbell Brook is insignificant compared to

the total water volume available in the mainstem of the Millers River.

Effect of diversion on white~water canoeing may be beneficial during
periods of extreme high water; however, diversion may shorten the
season during low-flow periods in late spring. Diversion would have
no effect on canoeing above the confluence with Tarbell Brook.

For alternative No., 3, the pool formed on East Branch Tully River
and Priest Brook would be subject to fluctuation. For example, the
entire pool in a normal operation may be filled and emptied within a
period of less than 3 months, Under such pool fluctuations, the pos-
gibility of erosion does exist, These fluctuations, however, are not
expected to cause bank sloughing., The erosion instead would be
similar to roadbank erosion caused by surface runoff.

Diverting maximum design capacity of 90 c¢fs from Tarbell Brook
and 30 cfs from Priest Brook will affect the stage of the streams
below the diversions less than a foot. Nearly all riparian rights
along the reaches of Tarbeil and Priest Brooks affected by the pro-
posed diversion are controlled by the Corps of Engineers Birch Hill
Dam.

Since operation of Birch Hill Reservoir and Tully Reservoir prevent

overbank flooding, the proposed diversions will have no effect on
‘groundwater recharge from flood plaifi§ bBelowW tHe reservoirs,
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Skimming ﬂobd flows from Tarbell and Priest Brooks to Tully Reser-
voir will have no effect on stream flow above the points of diversion,
80 there will be no change in-overbank flooding.

Impoundments present other problems, Shallow ponds, such as those
proposed for the tributary streams, tend to reduce the quality of wa-
ter impounded in them, Water temperatures are increased, algal
populations tend to bloom, and dissolved oxygen depletions occur as
the algae blooms decline. The short-term outlook for water quality
in the impoundments is a decline in quality. The long~term (20-year)
projection is definitely toward lower water quality from the impound-
ment areas, '

/-—: ‘

In general, the longer the retention time, the greater the probability
of ecological changes towards the lentic condition. Although specific
changes in the ecology of a single impoundment are difficult to pre-
dict, it is reasonable to assume that the ecological changes in the im-
poundments at Tarbell Brook and the West Branch of the Tully River
will progress more closely towards a relatively stable lentic condi-
tion than will those at Priest Brook, for example. Thus we visualize
a whole range of ecological changes in the impoundments..

No Action

In the evaluation of this alternative, it was assumed that any failure
to implement additional supplies for the study area would cause socio-
economic impacts on serviced communities. To verify this assump-
tion, a quantification of these impacts was necessary.

Estimates of impacts caused by a no-action policy can be expressed in
“two different ways. First, concrete losses without the diversion total
$84 million to 1990 and $738 million to 2020 if average runoff condi-
tions prevailed, Under drought conditions, concrete losses without
diversion total $146 million to 1990 and $835 million to 2020,

Categories included in these totals encompass industrial, city emer-
gency, city, revenue: commerce, sprinkling, business investment

" "and domestic investment losses. However, economic losses in these

categories say nothing of the ways in which the losses might be allo~
cated. For example, of the approximately $3. 5 million nct collected
in city revenue in 1990 by all receivers under a no-action policy, there
is no way of knowing whether it would be municipal expenditures on
" recreation or schools that might suffer. This loss in revenue was ex-
pressed as 600 classrooms. Similarly, housing units not built are but
an alternative manifestation of losses in the private sector, '
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Social impacts in communities serviced by the supply system under a
no-action alternative would be principally '"shadow costs' of the con~
crete losses, To assess the impacts of such shadow costs on the
sixty~six receiver communities, the experience of an actual munici-
pality already beset by the kinds of problems anticipated in the event
of prolonged water shortage was evaluated.

. The town selected for examination was Stoughton, Massachusetts, an
" industrial - residential community in the Brockton S, M. 5. A. An ex-
tended interview with Stoughton's Planning Board Chairman produced
\goth background and impact information. Growth in the town has been
teadily upward and shows no sign of a downward turn.. The principal
constraint on continuing growth may be an acute shortage of water.

The town has been searching for water since 1955 and results have
been disappointing, The consequences of the resulting water depri-
vation have been felt across a wide range of community activities.

Although no shifts in the allocations of land use type have occurred,
development in the industrial category has been nearly stopped by wa=
ter shortage. Economic development has been hurt because water
using industries have been turned away. This has slightly ‘decreased
the stability of the town because the tax base has not expanded quickly
erfough to keep up with the demands on local revenue, Wages and
prices have remained in phase with the rest of the state, but taxes
have increased., No Stoughton industries have left because of water
shortage, but new industries have gone elsewhere, Presently, only
non-manufacturing, non-processing firms are permitted to locate in
town, and a $40 million industrial park is now two years behind in its
development schedule.

While data projections estimated in this report show population deficits
witholt the provision of additional supply, it does not appear, based on
the Stoughton experience, that population growth is sensitive to short
term controls and constraints. Stoughton's in-migration continued
despite the building ban and shows signs of growing even more quickly
now that new housing construction has begun again, Since the lifting

of the building ban, over 500 rental units have been built and occupied.

The demand for housing has lowered the vacancy rates significantly and

stimulated the construction of 3, 000 apartment units and the planned
development of 3, 000 more. Before the ban went into effect, issu-
ances of building permits had declined for two successive years.

Because finding water has been a top town priority, other municipal
services have suffered. A sidewalk program has been indefinitely
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postponed, and only minimal roadway maintenance and construction
have occurred. Generally, expenditures have been cut ag revenues
from expected property tax héave dwindled. Estimates range as high
as $1,000, 000 in tax losses with increases in assessments covering
the deficit., The cost of water has doubled in the past two years, and
the municipal debt as of 1 January 1970 stood at $320 per capita.
Until 2 mutual help agreement was reached with Easton and Sharon,
adequate fire protection was a critical concern. A much needed jun-
ior high school has been put off -- an effect attributed to the "extra-
ordinary high expenditures of finding water," As a result, the pres-
ent junior high is now in double sessions, '

As the search for water has become business as ugual, citizens ap-
pear to have developed some tolerances for the inconvenience of
watering bans, However, their latent insecurity about adeguate sup-
plies for fire protection and general domestic consumption have made
water shortage a perennial political issue on which concern can focus.

Despite the general slowdown in industrial development and its second
order conseguences on town revenues, the average citizen perceives
the water supply problem in terms of his own inability to water out-
doors. Lawns and shrubbery are a waste of money, says the home-
owner, and the town looks poorer for it. In turn, these feelings are
reflected in attitudes about the desirability of the community as a
place to live and work,

In addition to socio-economic impacts, a second major impact could
occur with the no-action alternative, This second impact regards the
probable deterioration in water quality within Quabbin Reservoir which
could be caused by lowered reservoir volumes. Quabbin Reservoir
presents a complex limnological situation. Some areas of the reser-
voir. such as the northern sections appear to be progressing toward
eutrophication, In the main reservoir body, however, quality is still
high. If the pool volume decreases over the years as might occur with
-the no-action alternative, then there will be a shift towards an overall
loss in water quality in the reservoir. Losses in volume will decrease
the '"treatment plant' capacity and hypolimnion volumes affecting wa-
ter quality from both an environmental and public health standpoint,

Based on the evaluation of the socio-economic and environmental im-
pacts, the no-action alternative has many disadvantages. Use of this
alternative, therefore, does not offer a realistic solution to the short
range needs of the study area,
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Weather Modification

The primary source of the water used for public and private water
supply in Massachusetts, as in most humid areas, is precipitation
falling directly on the areas concerned. It follows then that if precip-
itation can be increased in a regulated manner, the water supply can
also be increased, To this end, several major agencies such as the
National Oceanic and Atmospheric Administration (NOAA}, the United
States Bureau of Reclamation, the American Meteorological Society,
and the National Science Foundation are investigating ways of produc-
tively modifying natural precipitation patterns, The primary focus of
research is in the area of cloud seeding. Other fields of interest are
long-term seasonal precipitation forecasting and fog drip augmentation.
Since little work has been done on the latter two, and what little has
bheen accomplished is not applicable to the Massachusetts area, only
the process of cloud seeding will be reviewed in this section.

A. Cloud Seeding

Simply stated, rain falls from clouds when water vapor in the clouds
condenses around nuclei and forms rain drops large enough to over-

come frictional resistance to falling., In technical terms, this process

is the conversion of the water vapor from a state of colloidal stability

to one of colloidal instability. The concept of artificially induced pre-
cipitation by cloud seeding refers to the introduction of particles of
foreign substances, such as dry ice and silver iodide into clouds to

serve as condensation nuclei, Theoretically, this action will result in
condensation of the water vapor and consequent precipitation. In sHort,

it is scientific rain making. / M

The testing of the engineering and économic feasibility of this theoreti-
cal process has been concentrated in experimental projects in the
Rocky Mountain and Upper Great Plains regions. Evidence gain{éd
through NOAA research suggests that winter cloud systems over Lake
Erie may be modified to produce additional precipitation. A cost bene~
fit study was performed for the Connecticut River Basin, but this study
was in design only with no actual experimental work involved. Most
information regarding the potential of cloud seeding in the eastern
United States is derived from commercial cloud seeding operations.

Some of the findings resulting from these studies and experiments arg
summarized below} '

1) The sfa.tle of the art is such that most researchers look
upon the potential of increased precipitation through cloud seeding with
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an air of cautious optimism, Study to date, however, has provided
little more than a begioning to the solution of many of the prob}.ems ine
volved in weather modification,

2) Cloud seeding is impractical during severe drought condi-
tions when water shortages are most critical, The first requisite for
cloud seeding is the presence of clouds, and droughts are notable for
their lack of clouds. Present technology is not even remotely capable
~of producing clouds by weather pattern modification, During a tempo-
\rary interruption of drought conditions, clouds may form over an area,

ven under these conditions, however, cloud seeding would not appre~
ciably alleviate water supply problems since most precipitation would
be in all likelihood taken up immediately by plants and soil. It is ap-
parent then that water shortages in periods of drought cannot be solved
by cloud seeding. Any substantial seeding induced precipitation would
have to be produced during non-drought conditions with abundant mois-
ture in the atmosphere,

3) There are many problems that must be solved before sub-
stantial technological breakthroughs result. One of the most critical
is the inability of researchers to satisfactorily define optimum cloud
conditions and seeding techniques and to predict seeding results accu=-
rately. In other words, there is an inadequate understanding of the
basic cloud processes which determine: a) the ''seedability" of a cloud
or cloud system, and b) the proper seeding treatment to stimulate
rainfall production efficiently in a potentially seedable cloud.

Another problem is the possibility of undesirable effects of seeding.
Indiscriminate seeding might increase soil erosion and sedimentation
in streams through intensification of the normal rainfall rate of natural
storms. There iz the possibility also that artificial seeding of clouds
might in fact reduce the natural rain producing capacity of the clouds.

4) Estimates of the feasibility of cloud seeding in the eastern
part of the country, including New England, are vague and poorly de-
fined, Most recent cloud seeding research has been conducted in the
western states. Atmospheric scientists have cautioned that results of
seeding experiments in one area of the country must be viewed with
caution when applied to other areas characterized by different topog~
raphy and climate. It is apparent that much research needs to be done
in the eastern part of the country. There is data available for parts of
_this area from commercial cloud seeding operations. However, these
operations were not performed under proper scientific and statistical
control procedures and any data gathered in such a manner must be
used and interpreted with care,
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B. Conclusion

Research has continued to improve the state of the art of weather modi-
fication by cloud seeding and other means, At best, however, weather
modification is still an inexact science, Studies are unable to predict
optimum cloud conditions and seeding results with any degree of accu-
racy. It is the conclusion of this section, therefore, that at this time
weather modification operations to augment water supplies in Massa-
chusetts does not appear to be a viable solution to the immediate water
supply problem. '
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- Desalinization

Desalinization, the process ih which brackish and salt water is con-
verted to fresh, is currently being used in some parts of the world as
a viable, economically feasible source of fresh water. This process
thus was considered for its potential as a future alternative solution to
the water supply needs of eastern Massachusetts,

' .The conversion of saline to fresh water is accomplished through four
_major processes: distiliation-evaporation, membrane separation,
\crys_ta.lliza.tion, and chernical differentiation. A descriptive summary
\of each process is given below,

A, Distillation-Evaporation

In this process, water containing salt or other impurities is heated and .
vaporized. The water vapor, free from the salt and other solids which
remain behind as the water boils, is then condensed and collected.

The system is basgically a simple one requiring only a source of heat
energy to boil the water, a method of cooling the water vapor (condensa-
tion) and various kinds of plumbing and receptacles for the transfer and
storage of the water. *

Since distillation, by its nature, resulis in the complete separation of
the water vapor from the dissolved salts of the influent, the process
produces fresh water of exceptional purity, Because this method re-
moves the water from the salt, rather than vice versa, the quality of

the influent is not critical and the system works equally well on water
with a high salt content as an only slightly brackish water., For these
reasons, among others, distillation is the oldest and best-known process
of desalinization.

B. Membrane Separation

Desalinization by the membrane process is based upon the ability of
thin membranes to pass molecules of pure water and retain the ions of
salts and other dissolved solids. There are three basic variations to
this concept: 2a) electrodialysis, b) transport depletion, and c) reverse
osmosis, The first two variations depend on the electrical properties
of the ions involved, while the third depends on a pressure differential
existing across the membrane, Of these three variations, the electro-
dialysis process is the most well established, with many commercial
“installations throughout the world,
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In contrast to distillation, the membrane process separates the salt
from the water rather than the water from the salt. Each stage of

the clectrodialysis process removes slightly less than 50% of the dis-
solved solids in the water being treated. The more saline water, the
more stages are needed and hencz more energy is consumed. For this
reason, electrodialysis and other variations of the membrane process
are more economical when used with brackish water with a salinity of
between 5,000~ 10,000 mg/l, as opposed to more saline water, The
water can then be refined in stages to the desired degree of purity,

C. Crystallization

This process relies primarily upon the fact that as water freezes, the
ice crystals reject ions of salt. Saline water is frozen and tle crystals
of pure ice are then skimmed or removed for later use from the still
liquid brine., A second method of separation by crystallization employs
the hydrate process which is the formation of a crystalline substance by
the combination of water with low molecular weight, hydrocarbons or
their derivatives, Like ice crystals, these hydrates reject salt ions.

It takes less energy to freeze water than it does to boil it, thus this

method has an advantage over distillation in that it consumes less energy.

The crystallization process has not been widely used, however, and fur-
ther research into its effectivenéss is continuing,

D. Chemical

In this process either the water or the dissolved salts are made to under-
go a chemical reaction which forms a substance which can be easily
separated from the untreated water. Ion exchange, a method by which

the saline water is passed through treated resin and the salt ions selec-
tively removed, is the most widely used method of chemical desalinization.

The efficiency of ion exchange decreases with time as the "holes" in the
resin become filled with salt ions. Once the resin is saturated, the
operation must be closed down and the resin regenerated. For these
reasons, the process has had only local exposure and small volume use.

/

E. Present Application

Sea water can be considered, for all intents and purposes, an unlimited
source of fresh wafer once the technology of desalinization is refined to
a point where it is economically feasible, To this purpose, the federal
govérnment, throﬁgh the Office of Saline Water, has promoted extensive
study and research into the problems of desalinization. Several model
and testing plants and facilities have been constructed to aid in these
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studies. The research to date concludes that of the four main proc-
esses discussed above, distillation and membrane separation are best
suited to large capacity plante., Econormical considerations dictate that
distillation is best for sea water and electrodialysis for brackish water.

Presently more than 300 million gallons per day (mgd) of desalting
capacity is installed world-wide. Plants are generally located in arid
regions where conventional water sources are high cost or unavailable,
Principal areas of use are in the Mid-East and Caribbean tourist is~
lands. In the United States, desalting for municipal water supply has
thus far been limited to smaller communities, relatively isolated from
sources of conventional supply.

The largest municipal desalting plant in the United States is a 2. 6 mgd
distillation process in Key West, Florida. ILargest in the worldis a
French-built, 30 mgd distillation plant, recently completed in Kuwait.

A digtillation plant was recently proposed for San Louis Obispo and Santa
Barbara Counties, California, which would have a capacity of 40 mgd.

) _Construcuon on this plant which would have been the largest in the world
was scheduled to begin in 1973, however, action on this plant has been

~recently suspended. '

F. Costs of Desalinization

The cost of fresh water produced by desalinization depends upon the
capacity of the plant, the type of process used and whether nuclear or
foseis fuel i3 used. In general, the larger the plant capacity, the less
the cost per unit of water., As has been mentioned previously, distil-
lation is more economical for the desalting of sea water, while elec=
trodialysis is better for brackish water. The water costs from nuclear
fueled plants are approx:mately 10% less than from fossis fuel when
used in large capacity (more than 100 mgd) plants,

/
The current cost of desalting is about one dollar per thousand gallons.
This estimate is based upon an output capacity of 1 mgd, an amount
representative of many plants currently in operation. Designs for the
larger plants, such as for San Louis Obispo and Santa Barbara Counties,
California, indicate costs in the vicinity of 73 cents per thousand gallons
at the plant site., To this figure must be added delivery system costs,

G. Conclusi_g_xé

Desalinization by humerous processes is already feasible in parts of
the world when the patural water supply is either scarce or of poor

quality. In these areas, the relatively high costs of water produced
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by desalinization are justified. Research } has indicated that when
larger capacity plants are designed and in production, the costs for
desalting sea water could ultimately be reduced to approximateély 50¢
per thousand gallons, in the size range of the Northfield Mountain
Project and Millers River Basin Project, although the proposed Cali-
fornis plant would produce water at 73¢ per thousand gallons at the

‘plant site, Even at this reduced cost, however, desalinization is not
~competitive with present costs of developing natural surface and sub~

surface water supplies, For example, costs of water from this state~-
ment's proposed actions is about 13¢ per thousand gallons.

Aside from the economic costs involved with desalinization, the Office
of Saline Water is also investigating the potential hazards to the en-
vironment which might occur. In considering placement for any type

of desalting plant, environmental factors are as important as any other
factor. Pure water is not the only product, A plant will produce ex-
tremely concentrated brine as an effluent, plus any waste products
from the power source, such as soot, heat, smoke, toxic gasses, etc.
So far as brine is concerned, this brine from distillation plants is of
high temperature, higher chloride content and may contain concentra-
tions of copper, all of which may prove injurious to the environment.
Special design procedures would be required in the cases of estuaries
or areas with restricted water interchange, as many life forms present
might be adversely affected. Two land methods of disposal have been
studied: (1) evaporation to dryness; and (2) deep-well injection, Evap-
oration is expensive, though this is highly dependent on land costs,

presently quite costly in urban areas, Injection method costs are esti-

mated at 25 to 70 cents per 1,000 gallons of brine, Such costs must be

~added to plant production and distribution costs to arrive at a true cost

of water from this technology. At present, the Office of Saline Water
is investigating other methods of brine disposal. -

L)
&

The future of desalting in the northeast is described as follows by the

Office of Saline Water:

"Existing desalting operations are characterized by several constrain-
ing features, Among the most important are high total annual costs,
relative to conventional water sources; the need for proof of large-
scale plant operation; and the problem of brine disposal., In the future,

1 Based on data contained in memorandum from Office of Saline Water

to New England Regional Coordinator, U. S.. Department of the
Interior, 17 August 1972, based on 1972 price levels,
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as technology is further developed, several of the constraints will be
lessened, and desalting may prove to be an attractive supplement to
water supply in coastal and cstuarine areas of the Northeast United
States, Desalting processes may also gserve future use as an aid in
control of water quality.' As a result, this report concludes that
desalinization not be considered at this time as a viable alternative
source of water in eastern Massachusetts for the short-range water
supply problems., When and if the technology and efficiency of this
process is refined so that it is economically and environmentally
icompetitive with other methods of supplying water, its feasibility can
&m re-evaluated.

Importation

During the crisis years of the sixties' drought, many newspaper and
periodical articles pondered the possibility of diverting water from
extra-regional sources as a solution. One of the major basins often
mentioned as a water supply source for the Northeast was the Saint
Lawrence, As an alternative to developing local resources to meet
future water needs, an investigation was made regarding the feasi-
bility of diverting Saint Lawrence flow to meet future needs,

The Saint Lawrence River Basin is an impressive basin, both in its
size and the annual runoff from its watershed. The drainage area is
about 295, 000 square miles at Ogdensburg, New York, which includes
over 95,000 square miles of water surface area, most of which is in
the five Great Lakes. Storage capacity within the lakes regulates the
flow in the river to a large degree. The long term average discharge
at Ogdensburg is about 240, 000 cubic feet per second (155, 000 mgd).
From a review of these statistics, it is apparent that the basin, if de-
veloped, could meet the forecast supply demands for all of southeast
New England.

Engineering studies were conducted to assess various methods and
quantities of development from the basgin, Cost estimates were pre-
pared for projects which would service all of the Northeast through

the year 2020, Construction costs for such facilities were estimated
to be as high as 8.5 billion dollars, excluding any necessary water
treatment costs, Water delivered from such an undertaking would cost
substantially more than similar volumes made available from local

-resource potential,
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In addition to the high cost of water, this alternative also has several
other major disadvantages. First, the nature of the project would not
allow stage development. Thus, large expenditures of funds would be
required for distant long range needs. Second, since the basin is in-
ternational, negotiations with Canada would have to be held and a treaty
consummated prior to diversion. Asgsuming that Canada would be fa-
vorable to such negotiations, at best, any treaty would be in the distant
future,

Based on the results of investigations conducted as part of this report,
the importing of water to meet short-range water supply needs does not
present a viable alternative for the southeastern New England Region,

Waste Water Reuse As A Municipal Supply

Waste water reuse, especially in industrial process application, has
been economically successful in many sections of the country. The
Bethlehem Steel Company in Baltimore, Maryland, currently uses
about 120 mgd of treated municipal waste from Baltimore and uses this
effluent in its quenching and cooling processes. The Dow Chemical
Company uses treated sewage from the City of Midland, Michigan for
use in its cooling water and fire protection system. In Amarillo,
Texas, effluent from the municipal sewage treatment is used as cooling
water and boiler make-up water for industries located in that city.

Other uses to which treated waste water has been applied include irri-
gation of both crop land and lawns, as a fresh water barrier against
salt water intrusion, and in some cases as a source of supply for for-
mation of recreation lakes and ponds.

Diregt reuse of waste water effluent as a public water supply, however,
has not been utilized to a large degree, Advanced waste treatment re-
search and development programs at the Federal level are continuing
“and pilot plant studies such as the noted Lake Tahoe project are appar-
ently meeting with success in producing a high quality effluent.

The current Drinking Water Standards do not apply to direct reuse of
reclaimed water for drinking. In a series of recent articles, the Divi-
sion of Water Supply Programs, Environmental Protection Agency,
{(formerly Public Health Service) have described a number of potential
health programs which could occur with the use of renovated waste wa=-
ter, As stated in these articles, recent public repercussions from
birth defects caused by thalidomine and from the side effects of other
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new drugs, underscore the responsibilij:y that health officials have in
introducing or promoting the use of reclaimed waste water as a do-
mestic source.

Health officials feel that many questions remain unanswered which
must be fully investigated if renovated waste water is to be considered
for drinking water purposes. Research considered vital was described
in an article * prepared by the Director and Deputy Director, Division
of Water Supply Programs. In their article, it was stated that 'before
development of intimate personal-contact uses of renovated waste wa-
ters, one needs to:

A. Initiate studies on viruses for:

1) Development of improved viral detection and enumeration
methodology. '

2) Exploration and definition of the basic properties of enter-
ic viruses, |

3) Provision of knowledge on transmission of viruses through
the aquatic environment. ' '

4} Definition of the impact of viral disease on man through
associated epidemiological studies.

5) Development of technology for the positive removal and in-
activation of viruses,

B. Investigate the potential problems from bacteria and other mi-
croorganisms in reclamation systems. /

C. ldentify and define the poténtia.l health effects of organic,and
other chemicals not removed by reclamation plants and subject to
build-up, and develop techniques to identify and measure readily the
concentrations of such chemicals, /,"

D. Diapel the cloud that hangs over the whole subject of relia-
bility for wastewater-treatment-plant operation. Reclamation plants
for direct reuse must have fail-safe processes, back-up facilities, al-
ternate means for disposal, continuous monitoring, and bioassay, and
they must be operated in an atmosphere that demands reliability. State
programs responsﬂ?le for the operation of wastewater treatment plants

I

l
i

el

lLang, W. N. and:Bell, F. A,, "Health Factors and- Keused Waters,"

———— ——-——dJournal-Ame rieén—— Water -Works Association;-April 1972,

.
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will require upgrading. Pilot and field-scale testing will be required
for the validation of processes and practices prior to their widespread
use, - _

E. Use common sense. Renovated wastewater should not be used
for the ultimate personal use -~as a drinking-water supply -~ until
there is no other practical choice; and then, hopefully, the minimum
research will have been completed and the use will be carefully oper-
ated ahd controlled. Meanwhile, in water~short areas, the renovation
and reuse of wastewaters for industrial, limited irrigation, and other
low human-contact purposes should be investigated and advanced.

The future of direct wastewater reuse, particularly in industrial appli-
cations, seems promising, Future water demand forecasts for indus~
trial usage used in this report, in fact, anticipates greater recycling
of water in the industrial sector. For example, industrial output pro=~
jections of Standard Industrial Classification (SIC), category No, 28,
Chemicals and Allied Products, indicate a 750% increase by 1990,

Thus, if no recycling beyond that presently practiced were implemented;

then anticipated water supply needs for this industry would increase
over sevenfold. Future industrial supply estimates developed for this
report, however, recognize many pressures are being exerted which
should alter present industrial water use practices. In the SIC 28
category, described earlier, the possible changes in use practices
were estimated to require a 370% increase in supply rather than the
?50% which might be expected based on output forecasts.

Use of renovated waste water as a regular domestic supply, however,
requires full results of proposed research. Until such research is/
completed, wastewater reuse as a municipal water supply is not a via-
ble alternative to meet short-range’ supply needs. /

-
-

Ground Water Resources .

A study® of the ground water resources of Massachusetts was prepared

for the Corps of Enginecers by the United States Geological Survey,
The study was based upon aralysis and interpretation of available data
and did not include any new exploratory work. The objectives of the
study included an egtimate of the area vxient and sustained yield of
principal aquifer reservoirs which might be used for supplementing

municipal and industrial water supplies, The cost of producing the wa-

ter wasg also estlmated
Ll

4

This investigationjwas conducted as part of the feasibility study of

—potential-e nginee%‘in g-alternatives in the study-area,— — o oo
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A. Qccurrence of Ground Water

A water bearing strata of rock material is calléd an aquifer, The prin=
cipal aquifers underlying Massachusetts are of three types: 1) Stratified
drift, layers of sand and gravel commonly intexrbedded with some silt
and clay; 2) till, a non-stratified, poorly sorted mixture of clay, sand,
gravel and boulders; 3) crystalline metamorphic and igneous bedrock.
Till and bedrock aquifers yield small amounts of water, suitable only

. for domestic supplies., Only those aquifers occurring in stratified drift

\have the potential capacity to sustain large withdrawals of water,

'Geologic reports and well logs were studied to determine the distribu-
tion and thickness of stratified drift deposits in Massachusetts, De«
posits were found about everywhere in the state, but were most exten~
sive in the valleys and outwash plains of the east and southeast area.

B. Hydrologic Parameters

In order to evaluate the aquifers as potential sources of water supply,
their water transmitting and storage characteristics were studied,
Permeability values, in gpd/sq. ft. were assigned to various litholo-
gies such as gravel, sand and gravel and coarse - medium ~ fine sand
on the basis of the relationship between grain size and permeability.
The transmissibility, in gpd/ft., of a lithologic unit was then deter -
mined by multiplying the thickness of the unit by its permeability value,
Coefficients of transmissibility and storage were also calculated from
controlled pumping and drawdown tests at wells sunk in the aquifers.

The saturated thickness of the aquifers was mapped where data was
available. The thickness was determined by subtracting the elevation
of the base of the aquifer from the'water table elevation. The saturated
thickness of stratified drift, although not necessarily indicative of the
presence of permeable zones, has been found by investigators to be a
useable favorability guide for a general analysis of the ground water
withdrawal potential. One further indicator of the water content of a
ground water reservoir is the percentage of surface stream flow which
is contributed by ground water. This portion of stream flow is termed
base flow or ground water runoff. Analysis of past records indicates
that average annual base flow of a given stream is approximately equal
to Q-60 (stream flow equalled or exceeded 60% of the time) in a year of
normal climate and equal to Q=70 in a dry year. The Q-70 flow is con~

. 'sidered an index to the armnount perennially available for consumptive
use without depletion of storage. '
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The hydrologic criteria described above were applied to the principal
aquifer reservoirs of Massachusetts, In this manner the capability of
~these reservoirs to serve as alternate sources of water supply could
be evaluated. The rates of withdrawal from the aquifers were esti-
mated by assuming the following conditions: '

1} No recharge occurs for 200 days in dry years and all the
water produced during this period is from ground water storage -=- it
- is assumed that reservoirs capable of sustaining withdrawals under
\ these conditions could continue producing forever;

\ ' 2) The configurations of the reservoirs were idealized to
form elongated rectangles;

3} A system of dewatering wells, 24" in diameter and spaced
2,000 feet apart for 2 mgd yields and 1, 000 feet apart for 1 mgd yields,
was hypothesized to aid in planning and cost estimates;

4) These wells were assumed to have no drawdown attributed
to partial penetration, thinning of the reservoir, nor well losses;

5) Available drawdowns in the wells were limited to two
thirds of the saturated thickness for water table conditions and to the

top of the producing reservoir for artesian conditions;

6) Current withdrawals of ground water were included as a
part of the estimated withdrawals.

The results were then tabulated by area and rate of withdrawal in mgd/
8q. mile and total withdrawal in mgd,

“. Conclusions

The survey of ground water resources indicated that the aquifers in
Plymouth County and parts of Cape Cod have the capacity to sustain
long term, large magnitude withdrawa!s, The water demand on Cape
Cod is increasing at a fast rate; therefore, this area is not considered
in this report. The Plymouth County area studied comprises 300
square miles and its estimated safe yield is 300 mgd. This estimated

rate exceeds the required quantity established as a goal of this study.

Thus, it was concluded that the Plymouth County area could offer a
. viable alternative source of water supply for eastern Massachusetts,

Cost estimates for the necessary resource development were then pre-
pared. Major development items included in these estimates were land
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acquisition, cost of ground water well development, water treatinent
facilities, pumping installations and connecting aqueduct system to
the metropolitan service area. The estimated construction cost for
the ground water development per million gallons per day (mgd) capa-
city is about 1,2 million dollars, Costs for the Millers River Basin
and Northfield Mountain Projects on the other hand are estimated to
be about $540, 000 per mgd capacity. Annual costs of ground water
development which include interest and amortization; maintenance,
repair and operating cost; and major replacement costs are esti-
mated to require charges of about 25¢ per 1,000 gallons produced.
Annual costs for the Millers River Basin and Northfield Mountain
Projects would require about 13¢ per 1, 000 gallons produced.

In addition to the economic costs associated with development of the
ground water alternative, there are also potentially significant en-
vironmental and socio-economic impacts, For example, land taking
activities associated with sanitary protection of the various wells may
be substantial, Preliminary estimates of necessary land acquisition
for the wellfield development indicate 2, 000 to 3, 000 acres of land
‘would be necessary. This compares quite unfavorably with the 80
acres estimated to be required for the Millers River Basin and North-
field Mountain Projects.

Connecting pipelines between wells in the wellfield and transmission
facilities to point of use would require a large amount of surface con-
struction. Such extensive surface construction would have an impact
on the environment in the vicinity of the wellfield and transmission
facilities. Since portions of the aqueduct systems would pass through
heavily urbanized areas, disruption would be expected to be extengive,

Since all water developed from the wellfield would have to be pumped
to te consumer, this alternative would utilize large amounts of/elec-
tricity. Thus, depending on the method used to provide this power,
impacts on the environment may be expected. The Millers River
Basin Project would utilize gravity feed and Northfield off-peak power;
therefore, no additional potential environmental damage would accrue
because of power requirements. '

On the basis, then, of cost comparisons and potential socio~economic
impacts, use of ground water does not appear to offer an attractive
alternative to the proposed project.

} :

Dual Water Supply Systems

el

An alternative which has been receiving attention of late has been the

use—oi—dua.l—wa—ter—ﬁupplyrsys tems;—In-these systems, a hierarchy of
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water supply wouldgbe established whereby higher quality supplies could
be used to furnish a potable gource for drinking, coocking, dishwashing,

cleaning, bathing and laundering, All other uses could be furnished by

a second supply of lesser quality.

Two general methods have been suggested for such a dual system. The
first is the possibility of recycling at the point of usage, Unde¢r this
scheme, drinking, washing and bathing water would undergo treatment

- and then be further utilized as toilet flush water and outdoor uses. Itis
i\ estimated that such a system could reduce domestic water use by as
much as 50%.

\

Various systems for in-house reuse or for outdoor usage have been
proposed and some are being marketed on a small scale,

Advantages to this system beyond potable water consumption reduction
is the reduction in sewage water volume, sewer pipe and pumping re-
quirernents. Capital cost outlay for such a system based on limited
cost data would be over twice as expensive as water delivered from
this report's recommended project, Other disadvantages to this alter-
native lie with its limited application and accompanying operational ex-
perience, potential problems of odor and other aesthetic considerations.
Health officials, in general, have not expressed their acceptance or
rejection of such systems, However, their general apprehension on in-
troducing less than potable water into the home environment could also
reasonably be expected with regard to any system of this nature.

The second method which has been suggested for delivering higher and
lower quality water for various uses would require a2 second distribu-
tion system. This second distribution system would carry river water
or even sea water to supplement the high quality primary supply source.

L]
Two methods of providing the second (lower quality) distribution sys-
tem could be employed. The first would involve installation of the en-
tire system immediately. TThe second, and more practical, method
would be on an incremental approach wherein secondary systems are
installed in new or replaceraent buildings above a certain size. The
second approach was evaluated in this report, With this approach, wa~
ter consumption is only reduced at a given time by the building con-
struction that utilizes secondary systems,

. To estimate costs for such a system, a report on the New York City

area prepared as par.t'of the NEWS Study was utilized, Based on the
results of that investigation, preliminary capital cost estimates for
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such a dual system would be about 6.5 million dollars per mgd saved,
The Millers River Basin and Northfield Mountain Projects are esti-
mated to cost about $540, 000 per mgd. Therefore, it'is quite appa.r-'
ent that use of a dual supply distribution system as an alternative
would be an extremely expensive alternative.

In summary, then, use of dual water supply systems does not offer !
an alternative to the recommended project in this report. Of the two !
methods, the systermn which would recycle water at the point of usage
‘holds the more promise for future application, '

B L

Other Diversion Sites

In addition to the Millers River RBasin and Northfield Mountain pro=- = !
posals described in this statement, a number of other diversion pos- :
sibilities were also evaluated. These other possible gources included
diversions from: the mainstem Connecticut River at other than the

Northfield Mountain location; a major tributary of the Connecticut

River, the Deerfield River; the mainstem of the Merrimack River

and the Sudbury River, a tributary of the Merrimack, formerly used

by the MDC.

A, Othér Connecticut River Basin Alternatives

Alternative methods of diversions from the Connecticut River Basin,
guch as the Deerfield River or another location on the Connecticut
River, could provide an equivalent yield to that described in this
statement. Development of either of these proposals, however,
would be more expensive than either Millers River proposals or ‘
Northfield Mountain., Aside from economic costs, neither alterna- ;
- tive appears to present any clear cut advantage from either an en-

viroumental or socio-economic standpoint, It appears then that

development of these alternative sources would offer an opportunity

for providing the necessary short-range water supply need. Their
"development, however, would be more expensive and would not offer

any advantage over the projects described earlier,
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B. Merrimack River Basin Alternatives

1} Merrimack River Mainstem

As an alternative to further diversions from the Connecticut River
Basin, the potential of developing the Merrimack River mainsiem was
algso investigated. Based on studies to date, use of the Merrimack .
River, to meet future needs, holds promise, Use of the river to meet
immediate needs, however, does not appear to offer an alternative
from either an economic or public health standpoint.

At present, the physical, chemical and bacteriological quality of the
river is poor, For years the river has been subject to major dis-
charges of municipal and industrial wastes. Because of these dis~
charges, the Merrimack is often characterized as one of the ten most
polluted rivers in the United States,

Even with the existing pollution load, the mainstem river is now used
ap a water supply for the Cities of Lowell and Lawrence. Water treat-
ment facilities for both municipalities are conventional; however, taste
and odor problems are experienced periodically at both locations.

Pollution abatement programs to implement secondary waste treatment
facilities on point sources of pollution are under way by State and Fed-
eral agencies, Costs of these plants are estimated to be 235 million
dollars, Upon completion of the abatement programs scheduled for
1976, the river will be improved as a2 water supply source.

A recent report by the Corps of Engineers,.1 in cooperation with the;" En-
vironmental Protection Agency, investigated the feasibility of various
alternatives for upgrading treatment processes beyond the planned ime-
plementation schedule, Cost estimates of the various alternatives
ranged from 668 to 1108 miilion dollars, All of these plans woul/d fur-
ther enhance the quality of the river for use as a water supply source.
At present, the NEWS study is performing an Interim Report of Survey
on those waste water treatment alternatives reported upon in the waste
water feasibility report. The objective of this task is the evaluation of
the various alternatives for their effectiveness in meeting the goals of
the 1972 Water Quality Act. As a comp~nion effort to the waste water
element, investigations in survey detzil on the river's potential for wa-
ter supply develop;,:‘hent are also under way.

i
i

"The Merrimack: "Designs for 'a Clean River,!" North Atlantic Division,
Corps of Engme?rs, September 1971, Northeastern United States

1
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In summary, at present, the Merrimack River Mainstem in Massachu-
setts is generally of poor quality. Alternative methods of treating the
waste water discharges were assessed in a feasibility report by the
NEWS Study. Followup survey detail investigations on alternative
waste water treatment techniques and methods for developing water
supply facilities are pre sently under way,

Based on studies to date, use of the Merrimack River to meet future
water supply needs holds promise. Use of the River to meet immediate
needs within the study area does not appear to offer an aliernative to
this report's recommended project from either an economic or public
health standpoint.

2) Sudbury River

In 1846, the Cochituate Reservoir (previously Long Pond and presently
IL.ake Cochituate) was acquired and developed to meet Boston's water
needs through diversions from a subdivision of the Sudbury River
watershed.

In 1872, the Sudbury River Act was passed which authorized the diver-
sion of a portion of the Sudbury River waters to the Bostdn Water
System, Subsequent to this Act, a series of reservoirs were construced
by the Boston Water System and later by the Metropolitan Water District
to develop the watershed. Construction on the last reservoir in the
basin was completed in 1898 and a total of 75.2 square miles of drain-
age area was controlled.

In 1947, in response to the availability of supply from Quabbin Reser-
voir and the higher quality supply from this source, the Massachusetts
Legislature transferred control of a number of the reservoirs to the
Department of Conservation, The reservoirs transferred represented
about 50 square miles of drainage area and were subsequently devel-
oped for recreational usage and their water supply use discontinued.

With its available supplies unable to meet its short range needs, the
Metropolitan District Commission has reevaluated the potential which
the full Sudbury system may have. Based on initial studies, it appears
an additional 40 million gallons per day may be made available through
flood skimming techniques.

The Sudbury Basin waters, however, have a number of water quality
problems. Thus, to provide the potential yield, water treatment facili-
ties would be necessary. Preliminary cost figures for needed facilities
are estimated to be about 43 million dollars., In addition, transmission
and pumping facilities may be necessary.
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In order to fully estimate the potential and costs for redeveloping the
Sudbury system, the MDC is preparing to initiate detailed investigations.

In summary, the "redevelopment' of the Sudbury River Basin could add

an attractive increment to the available water supplies for this report's

study area, Based on preliminary cost estimates, this increment is

expected to cost about twice that of this statement's proposed actions.

Yet to be determined as part of the MDC further study are the environ-
. mental and socio-economic advantages and shortcomings.

\ C. Conclusion

Alternative development of the Connecticut or Merrimack Rivers was
evaluated as methods of meeting short range water supply needs fore-
cast. Although either river basin offers opportunities, their develop~
ment would be more expensive than the proposed project; In addition
to economic considerations, use of the heavily polluted Merrimack
River does not appear to offer an attractive alternative from a water
quality standpoint for immediate supply needs,

The Sudbury system plan needs further study for a full assessment of
its potential. If the Sudbury "redevelopment" plan were to be found
attractive and constructed, however, it would be fully compatible with
this statement's proposed actions.

Wé.fef Dem"a"nd Control

The NEWS Study, cognizant of the narrow margin separating available

yield and consumer demand, conducted studies on methods available to
alleviate this critical water supply situation. Two general approaches

to the problem were investigated: the first considered various methods
of increasing the supply available to the system, The second approach
described in this section was investigation of methods whe reby demand
could be curtailed.

A. Components of Demand

1) General

Water demand can be classified into fonr main categories, These are
Domestic, Public, Commercial and Industrial, Nationally, of water with-
‘drawn from public systems, 47 percent is delivered to domestic con-
sumers; 13 percent to public uses; 18 percent to commercial; and 23 per-
cent to industrial applications. A description of uses to which water is
applied in the various categories is given in the following paragraphs,




2) Dome stis:_

Domestic use, for purposes of this study, includes that water used by
the consumer both within his home and that used by him for allied resi-
dential uses such as lawn sprinkling and car washing., In house uses of
water include drinking, bathing, cooking, washing, and carrying away
of wastes,

Total domestic water use in the United States amounts to approximately
73 gpcd. Few studies have been conducted regarding the composition of
this demand; however, .the U.S.G. S. reports domestic water in Akron,
Ohio, was used in the following proportions: :

Domestic Water Use

Carrying away of wastes 41%
Bathing 37%
Cooking and Washing 9%
Drinking 5%
Clothes Washing 4%
Lawn Sprinkling 3%
Car Washing _1%
Total 100%

.  3) Public

Public or municipal use on a national basis accounts for about 28 gpcd
‘of the average '71'1">'?Wg'pcd-l supplied by public water utilities, Water used
in this category is delivered to municipal facilities such as administra-
tion buildings, schools, hospitals, golf courses and other facilities
used by the community at large. The water delivered in this category,
of course, reacts to number and type of services provided. In Boston,
for example, with a large number of hospitals and other institutions,
it is reported 38 percent of total water use falls within this category,

In Wellesley, a suburb of Boston, only 9 percent is recorded as public.

1 ‘
. gpcd = gallons per capita per day. R



4) Commercial

. wigniticant portion of all water delivered from public supply systems

. asvil by commercial establishments. Nationally, it is estimated

v o8 gped are used for this purpose. Within this category, is in-
_.avil department stores, restaurants, hotels, laundries and other

. rvivo elements which serve the general public. No breakdown of wa-

<= Jelivered to the commercial sector was available for the Boston

xi¢iropolitan area, but it is estimated 850, 000 commuters travel daily

.. the City of Boston, Water supplied to these commuters for their

.eeds while ''temporary residents' cannot help but be a significant

«aare of the water supplied to the City.

5) Industrial

Many industrial establishments obtain their water supply from public
.:lities. Of the average 157 gpcd recorded in the United States, 36
ipcd were used in industrial plants. The water withdrawn by these
==dustries is used for three principal reasons: cooling water; boiler
sater or water used for the generation of steam and process water,
stich is water that comes in contact with the product being manufac-
tired. -

~ Available records on industrial use which record individual community
isage are limited. On a state-wide basis, about 100 mgd or 13 per~

ceat of the publicly supplied water was drawn for industrial use in 1968,

®ithin the MDC service area, a recent telephone survey conducted by
tme NEWS Study indicated about 8 percent of water withdrawn was used
for industrial, On this basis, then, Massachusetts and the MDC ser-
vice area are not heavily 1ndustr1a1 water users if compared to the na-
tional percentage of 23 percent.

»

"B. Methods of Controlling Demand

Thare are basically five methods which have been suggested as effec-
Hse in controlling demands on water supplies., These are: '

a} Changing from flat-rate to metered supply

b) Increasing the price of metered supply

¢) Imposing of restrictions on water use

d) Utilization of water saving devices

e} Public water conservation education programs

18
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Each of these methods outlined above are described in the following
sections as they might apply to the demand forecasts prepared for this
report, '

1) Metering

The installation of meters which measure the amount of water used by
a consumer have been shown to be effective in varying degrees in re-
ducing demand for water supply. With metering, the customer is now
charged for the quantity of water used, instead of being charged a flat
rate for a period of time regardless of quantity used., Most of the stud-
ies conducted regarding the effects of metering indicate domestic in-
house use is relatively in-elastic, but lawn sprinkling use and some
industrial applications apparently are affected.

Use of metering then appears to present a good opportunity for con-
servation of a resource. In the Boston area, however, application of
this technique to reduce demand is quite limited. Most municipalities
in eastern Massachusetts already meter extensively. For example,
.the MDC system is presently 96 percent metered. Complete metering,
therefore, would affect only 4 percent of service connections in this
system and not, therefore, affect to any significance wate¥ supply de-~
mands forecast in this study. '

'2) Pricing Effects on a Metered Supply

a) General ,
/

A number of articles have appeared in recent years in water supply and
water resource professional journals regarding the impact of price in-
creases on water demand. All of these articles attempt to quantify the
congtraining influence which pricing may have upon demands. In'these
articles, a number of various pricing techniques have been suggested
for administration of price hikes. These include general increases in
price levels, seasonal pricing and increasing block rates for varying
usage of water. Aside from the administrative technique employed,
however, the objective of the articles is to define impact of price in-
creases on demand., Generally, the authors, however, are forced to
base conclusions on a generally incomplete and sporadic empirical

data base. In the following paragraphs, a brief description of some of
the major empiricafl studies is given., Following the study descriptions,
an application of the empirical data findings to the eastern Massachu~
"setts forecast demand is made for both the domestic and industrial wa=
ter components. F;iﬁnally, an attempt is made to correlate the results
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of the empirically derived data to the local water supply system ex- i
periences, Although the data presented later is applicable to general ';
_pricing increases, the conclusions are felt to apply regardless of ad- ]
ministrative technique selected.

In 1957, H. F. Seidel and E. R. Baumannl prepared a statistical an~- .
alysis of various water works data. In their analysis, the authors de-

rived an elasticity coefficient of 1. 0 for certain price levels and 2 low=-

- er, inelastic coefficient for lower price levels, The authors, however, |
i noted that they remained skeptical that a rate adjustment has the
prompt, proportional effect on water use which the elasticity coeffi- '
cients suggest. They stated their review revealed that most rate ad-~
justments are moderate enough and water use habits sufficiently stable

to consign the rate factor to a‘"distinctly minor role as an influence on
fluctuations in water use."

Linaweaver, Geyer and Wolff, 2 during the years 1961 - 1966, conducted
studies to determine patterns of residential water use and factors influ-
encing this use. The results were then used to determine design cri-
"teria for water supply systems, These studies were sponsored by the
Technical Studies Program of the Federal Housing Adminjstration, and
were in cooperation with sixteen water utilities in various climatic re-
gions. Both residential and apartment areas were studied. Climate,
economic level of consumers, and pricing systems were considered and
concluded as having in that order the major influences on water use,

The economic level of the consumer was considered to influence water
use for several reasons. A consumer in a higher valued area is likely
to have more water using appliances which increase the overall domes-
tic use, A second reason advanced is that a higher-priced house usu~
ally has a larger lawn which will increase the sprinkling demand. Cli-
mate is a major factor influencing sprinkling use when there is a lack
of precipitation, but it has little effect on in-house use.

Seidel, Harris F, and Baumann, E. Robert, "A Statistical Analysis
of Water Works Data for 1955," Journal of the American Water
Works Association, XLIX, No. 12 (Dccember 1957).

7 szaweaver F, P., Jr., Geyer, John C,, and Wolff, Jerome B., A
Study of Res1dent1a1 Water Use, Washington: Department of Housmg
and Urban Development Report TS~12, February 1967,
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The cost of water also influences the demand. Based on their findings,
the authors conclude that cost does not influence in-hbuse water use to
a great extent, but would decrease sprinkling use.

Howe and Lirm._wea.\,ve:r,1 using the results of the Residential Water Use
Study,2 studied the effect of water pricing in residential areas. In-
cluded in the results of this study was the formation of two equations
which, according to the study, described the relation of price on use.

The domestic in-house demand was cons.udered best expressed by the
following linear equation:

g = 206 + 3,47v - 1.30p

It

gallons per day per dwelling unit
market value of dwelling unit in thousands of dollars
price per 1000 gallons in cents

where g
v

p

By use of this equation, the authors concluded that the effect of price on
demand and the price elasticity of domestic use could be determined.

Based on their use of this equation, Howe and Linaweaver next con-
cluded that domestic in-house use represented a demand relatwely in-
elastic with respect to pricing changes.

Effect on summer sprinkling demands by pricing was considered as
described by the following equation:

]

= 3657 r 0. 309p -0.93 . /

where r = b(w - 0.6358) /
and P = price per 1000 gallons in cents /
- b = irrigable area in acres surrounding dwelling unit
w = average summer potential evapotranspiration in

inches calculated by the Thornthwaite method about
10" in the eastern United States
s = summer precipitation in inches

1.

1'fl-Iowe, Charles W. and Linaweaver, F, P. Jr., "The Impact of Price
on Residential Water Demand and Its Relation to System Design and
Price Structure,” Water Resources Research, III, No. 1 (1967).

2 Linaweaver, F. Bl Jr., Geyer, John C., and Wolff, Jerome B. A
Study of Residential Water Use, Washington: Department of Housmg

and-Urban- Devezlopment, Report-TSwl2, - February 1967,
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From us« of this cquaticn, it was determined that the . urinkling dew
mand was responsive to ¢ vice change,. The Howe and Linaweszver work
_indicated, then, that residential water demand is dependent on the
‘price charged. Typical in-house demands exhibited a price elasticity

of -0.23,1 e, g., & 10% increase in price will reduce demand by 2. 3%,
while the price elasticity for sprinkling demands was 0,93, Sprinkling

use is, therefore, more strongly affected by price change than domes-

tic use, The authors felt that pricing could be used as an effective tool
to decrease average day demands and increase revenue.

Because of the different industrial water use requirements and varia-
tions in plant process flexibility, a single elasticity coefficient for all
jndustrial use is probably unattainable. Research in this field appears
quite limited, One small scale study, however, has been undertaken
within Massachusetts and the results of this study are described in the
following paragraph.

Coefficients of elasticity for water demand response to pricing changes
were studied by Stephen J. Turnovsky. 2 This study was primarily di-
rected to the question of the response of individuals to an uncertain
supply of water, From data collected from a sample of Massachusetts
towns, the coefficient of elasticity derived for household use was
around 0. 3, and for industrial demand, about 0,5,

‘b) Application of Prior Study Conclusions to Eastern
Massachusetts

As described in the previous paragraphs, both Howe-Linaweaver and

Turnovsky have developed equations and price elasticity based on em-

pirical data which suggest the influence which pricing may have on

demand. In an attempt to determine the significance of these relation-

ship& to current water demand in eastern Massachusetts, a computer

program using these rPIatmns}nps was developed for communities ser-
v1ced by the MDC.

lbased on a house market value of $20, 000 and cost of water at 40¢/
1000 gallons.,

Turnovsky, Stephen J., "The Demand for Water: Some Empirical
Evidence on Consumers Response to a Commodity Uncertain in
Supply," Water Resources Research, V, No, 2 (April 1969).
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Once the computer program had been developed, a series of hypotheti-
cal price increases were imposed on the existing municipal rate struc-
tureg. The effect of these increases on both domestic and in-house use
and lawn sprinkling requirements are shown in the following table:

TABLE 9

Effect of Hypothetical Water Supply Rate Increases on MDC Demand,

4

\- S ' Theoretical Decrease

Price Increas_é‘ Domestic Lawn Sprinkling Industrial 1

¢/1000 gals Demand "~ Demand Demand Total
5 4,3 1.2 1.4 6.9

10 8.6 2.1 2.7 13.4

15 13.0 2.9 4,1 20.0

20 17.3 .3.5 5.4 26.2

30 21,6 4.1 8.3 34.0

40 25,9 4.6 10.7 41.2

50 34.5 5.3 13.7 53.5

¢) Discussion

As illustrated in Table 19, price adjustments would appear to offer an
alternative to development of supplemental water supplies., Theoret-
jcally, a price increase of 50¢ per 1, 000 gallons could be expected to
reduce domestic or in~house demands by about 34 mgd and a corre-
sponding decrease in lawn sprinkling demand by about 5 mgd. Indus-
trial water use demands are indicated to react by decreasing almost-
14 mgd. The total theoretical decrease on the system then with such a
price increase would be about 53 mgd.

On the basis of the theoretical equations then pricing would appear to
be a valuable tool for conservation of the water resource. A number of
questions, however, arise concerning the direct application of these
forecast decreased demands to the water supply situation at hand.

does not include partially serviced communities
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First, the empirical data used in the derivation of the domestic use.
equations, although the most extensive to date is far from all inclugive.
Data used wag derived from 21 areas nationwide, which contained
about 5000 dwelling units. None of the test areas were located within
Southeastern New England, although data a.vaxla.ble from the Middle At-
lantic States was used,

In the analysis of industrial water demand reaction data utilized was
quite limited, and other research in this area is almost non~existent.
Development of any hard policy conclusions based on such sketchy in-
formation is, therefore, uncertain at best,

Second, the derivation of the empirical equations for domestic use was
based on a ''static' view of cost versus use, That is, the data em-
ployed was not an observation of a group of communities actual reac-
tion to pricing changes., Rather the equations were developed by using
a number of communities, which for a given point in time, had differ-
ent watér use with their individual rate structures. For example,
Community A in 1970 used 100 gpcd at a cost of 20¢ per thousand gal~
lons; Community B in the same year recorded an average use of 50
gpcd at a2 cost of 40¢ per thousand gallons, Based on the approach used
by Howe and Linaweaver, the expected decrease in use from Communi-
ty A with a price increase to 40¢/1000 gallons would be 50 gpcd. Whe=~
ther the use of such a ''static" scenerio to predict dynamic conditions
is valid is unknown.

That the equations may not indeed reflect the dynamic situation which
would occur with a price increase is particularly suspect with actual
operating experience in the Boston Region. For example, in the Bos-
ton Region, the MDC increased wholesale prices for its water from
$40 to $80 per million gallons in 1954, and $80 to the current $120 per
millkior gallons in 1962, Neither of these price increases was accom-
panied by a decrease in per capita demand on the system, in fa.gt, de-
mand increased on the system, / :
/

To further evaluate the dynamic impact of pricing in an actual operat-
ing experience, a survey was made of a privately owned water company
which recently applied a 24¢ per 1000 gallons to its water rates. This
rate increase raised the cost of water to the consumer from $1. 00 to
$1.24 per 1000 galions. The two communities serviced by the company
are principally residential, thus the rate increase based on the empiri-
cal equation should'be expected to result in a demand decrease or, in
any event, a decrease in the rate of increase, The company reports,

' jll
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however, that instead of experiencing a decrease in per capita usage,
it experienced a 5 gpcd increase, an increase in excess of that re-
ported in years prior to the price increase.

Based on the actual operating éxperiences of these utilities within
Metropolitan Boston, it appears that any arbitrary adoption of the
empirical equation as a forecast tool with respect to water demand
carries a large degree of uncertainty.

Third, all of the studies upon which the pricing - demand relationship
was developed have been basically economic studies. No attempts

" have been made to evaluate or quantify cost to the consumers from
either environmental quality or social considerations. Nothing sys-
tematic is known about such losses, in spite of the widespread oc-
currence of drought and shortage in recent years.

Both the social and environmental costs of reducing water demand
may outweigh the gains derived from institution of such a policy.
Whether, in fact, the costs would outweigh the benefits is unfor-
tunately unknown.

In summary, use of increased water supply prices as a method to
conserve a resource may have merit. Yet to be determined, however,
are data to support the theoretical impact such increases would have
upon the demand within New England. Also unknown with this ap-
proach are the social and enviromental costs which would be borne

by the consumer. It appears then that much work remains to be done
on this approach, such that it can be evaluated as a viable alternative
to increased supply.

3) Imposing of Restrictionis on Water Use

Historically, water utilities have used water use restrictions as a
"safety factor' against depletion of supply during a drought. In gen-
eral, however, most water utilities attempt to avoid restrictions
whenever practical, Public reaction to such restrictions, however,

is almost always unfavorable, and many examples of such public dis-
approval can be found in newspaper clippings during the recent sixties’
drought.

Imposition of restrictions on water use could not fail to interrupt the
existing and planned life styles of communities serviced by a water
supply system. . As described in the appendix on socio~economic
impacts, restrictions on water use, depending on its degree, would

.
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have far reachmg social and economic costs. On the basis of costs B
which would be incurred with a restriction policy, it does not appear ‘
to offer a viable alternative.

4) Utilization of Water Saving Devices In-House _ o 4

Much of the recent increase in municipal water supply by individual
‘consumers has been attributed to the adoption of multiple toilet facil- s
ities; water using devices such as automatic clothes and dish washers; :
‘and shower installations. Variation in water use between brand
names differ markedly. For example, automatic home washers for : :
an 8 pound load require from 32 to 59 gallons per load, while toilets i
vary from 3.2 to 8 gallons per usage. Information on the impact of i
domestic water saving apphances on in-house use is limited and ' : 3
variable in quality, |

An articlel presented last year in the American Water Works Asso-
ciation demonstrated possible water savings which could be brought
about by adoption of presently available appliances for toilet, clothes
washing and shower use. In this article, the authors sought to deter-
mine whether the residential consumer would financially.benefit by
adopting the most up-to-date water using appliances. Varying re-
placement strategies as a function of costs were assumed. Based on
their findings, the authors conclude that there doesn't appear to be
ccurrent financial incentives for adoption of water saving appliances.
They do note, however, that conversely economic costs to consumers
from utilizing water saving appliances do not seem great. Presum-
ably, their conclusion refers to replacement costs when currently
used appliances wear out. The authors suggest that complete re-
placement of appliances with water saving models might reduce dom-
estic water use by 32 percent. ’

&
A second stu.dy2 of water conservation measures for the Office of Wa-
ter Resources, U, S. Department of the Interior, also contains some
information on water saving devices. In this study, it was noted that

lHc:)we, Charles W. and Vaugham, William J., "In-House Water
Savings," Journal of the American Water Works Association,
Vol. 64, No. 2, (¥February 1972).

2 Hittman Associates, Inc., '"Main C. Computerized Methodology' for
Evaluation of Municipal Water Conservation Research Programs,"

‘No. HIT-409, Golumbia,. Maryland, August 1969,
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increasing use of water by automatic dish and clothes washers over the

years has been occasioned by a rise in required performance standards.

Thus, customer desires are reflected in the increased water use.

A third study 1 recently completed for the Washington.Suburban Sani=-
tary Commission provides a brief review on the effectiveness of water
saving measures and the relationship of their use to rate~-making poli-

¢y formulation, In this report, the authors state, '"A major deficiency .

in the data reported by all investigators to date is that it refers to iso-
lated uses of specific appliances and fixtures, but does not reflect ac-
tual use conditions, For example, reducing the water requirement of a
toilet from 5 to 3 gallons per flush may be assumed to produce a cor-
responding decrease in water demand for that particular use, If the
modification required to accomplish this reduction, however, inter-
feres with the flushing action of the toilet, then the result may be an in-
creased number of flushes which partially or completely nullifies the
expected savings."

In reference to the suggestion that 32 percent of the domestic water use
could be saved by adoption of water saving devices, the isuthors state,
"Such a result implies, of course, no reduction in the actual or per=-
ceived efficiency of operation of any of the appliances or futures. In
the latter instance, the net reduction in water use is more difficult to
predict; however, it should be somewhat less than 32 percent."

Statements made at a number of progress meetings suggested that use
of incentives such as subsidies or tax concessions and revision of
plumbing codes to require water saving devices would result in sub-
stantial water savings.

In general, however, the same questions which burden analysis of
price as a demand moderation measure also apply to use of water sav-
ing devices. Regardless of managerial technique used to implement
use of such devices (i.e., subsidy, tax concessions, etc.) the question
‘still remains as to the effectiveness and impacts on water use which
may occur. Research conducted to date has been limited and support-
ing evidence to prove or disprove possible water savings is lacking.

In addition, socio-economic impacts which might occur with a general
requirement that older appliances be replaced with the water saving

1Boland, John J., Hanke, Steve H., and Church, Richard L., An

Asgsessment of Rate-Making Policy Alternatives for the Washington
Suburban Commission, Prepared for the Washington Suburban Sani-
tary Commission, September 1972, '
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models has not been addressed at all, Environmental impacts genera=~. _ !
ted as a spinoff of producing the new replacement models may’ also be '
significant and must be included in any analysis. :

In summary, adoption of water saving devices as a method of conserv-
ing water supply may have merit in the long run. At present, however,
supporting data to measure the impacts of either requiring new housing
units or replacement by older housing with water saving appliances is
not available, Without this data, evaluation of potential savings as an
alternative course of action to the recommended progect cannot be doc-
umented,

5) Public Water Conservation Education Programs

Historically, the water supply industry has not advocated wide scale
public water conservation, except in communities where supply or dis-
tribution systems were inadequate to meet demand, Recently, howw
ever, increased awareness of the need to protect and enhance the envi-
ronment ha.s required a review of this earlier policy.

At present, twol niajor metropolitan supply systems have adopted a
water conservation policy during a time of water surplus, In the past
yvear both utilities have promoted expanded voluntary customer water
conservation through a public education program, -

Bill inserts and information handbooks on water saving measures have
been distributed widely. In addition, speeches to individuals, schools
and clubs have been employed to inform the public of why the water/re-
gsource should be used properly and what they can do to help conserve
water. Results of the education programs are now being evaluated for
their effectiveness. '

The Washmgton ut111ty which has the longest experience record x‘eports
results have been encouraging to date; however, major reductmha in
per capita usage have not been observed, /

/
In addition to voluntary conservation measures, the two utilities are
alao considering the use of regulatory powers to conserve water,
Regulatory measures under consideration include, for example, price

increases, utilizati/pn of water saving household appliances and

f

[+ |

¢

Washington Subufb‘én Sanitary Commission and East Bay Municipal
Utility District, : Note: both utilities service populations of about
—— L. 1 million- ea.chei S — :




restriction of lawn sizes, All such measures, however, are bein'g:
carefully evaluated by the utilities because of the many questions, de~
scribed in earlier sections, which surround use of such devices,

In summary, adoption of public water conservation programs as a
management tool has received attention of late, Results on water use '
modification of the voluntary conservation programs now under way -
are limited. However, based on the Washington area experience, no
major decrease in per capita usage has been observed,

. Re ~Examination of the Swift and Ware Rivers Downstream Release
- Schedules '

At the time diversions were contemplated from the Connecticut River
Basin, via the Swift and Ware Rivers, Massachusetts applied to the
Secretary of War for authority to make the proposed diversions. After
hearing arguments pro and con from Massachusetts and Connecticut,
the Secretary permitted diversion of the flood waters of the Ware in
excess of 85 million gallons per day between 15 October and 15 June
and prohibited the taking of any water except during that period.

With regard to the Swift River, the Secretary permitted diversion of
all waters of the Swift except enough to maintain a flow therein of 20
million galions per day (mgd) or 31 cubic feet per second (cfs). The
Secretary did require that during the period from 1 June to 30 Novem-
ber there shall be released from the impounding dam 71 mgd (110 cfs)
whenever the flow of the Connecticut River at Sunderland, Massachu-
setts is 4650 cfs and 45 mgd (70 cfs), when the flow is more than 4650
and less than 4900 cfs,

Thesde findings of the Secretary of War regarding operational schedules
for the diversions were later made a part of the Supreme Court Deci=
sion, dated March 1931, in the suit between Connecticut and Massachu=~

‘setts. Since the date of that decision, diversions from the Swift and

Ware Rivers have been accomplished under the Secretary of War find-
ings, . '

During the progress of the NEWS Study, an interested citizens' group
suggested the setting aside of the Swift River diversion limitations with
the objective of retaining presently scheduled releases within Quabbin
Reservoir, ' The citizen group further suggested any diminution of flow
in the Connecticut River could be made up by releases from existing
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Corps of Engineers' flood control reservoirs. In keéping with this
suggestion, an examination was made of the ‘potential which such re-
scheduling might have on the  short-range supply problems.

The drainage area of the Swift River controlled by the Quabbin Reser-
voir totals 186 square miles. The long-term average annual runoff
from the watershed is 187 mgd (289 cfs) of which 32 mgd (50 cfs) has
been released downstream in compliance with the ex15t1ng downstream
release schedule,

Thus, the maximum addition to the existing water supply system which
could be achieved through re-scheduling would be 32 mgd (50 cfs). To
provide this increment, however, all downstream releases would have
to be terminated, Such a complete cessation of downstream releases
with the subsequent ''drying up" of the river reach downstream is, of
course, impracticable, The question then raised is what level is
practicable. A recent study! completed for the entire Connecticut
River Basin recommends an instantaneous discharge rate, from power
reservoirs on the Connecticut River of 0,20 cubic feet per second per
‘square mile of upstream watershed. An application of this criteria to
Quabbin Reservoir, for example, would result in a downstream re-
lease requirement of 24 mgd (37 cfs). Adoption, then, of such a modi-
fied operational schedule could result in an additional 8 mgd ':Jeing
made available, This increment of yield, however, would not begin to
meet the short-range needs of this report's study area which are esti-
mated to total an additional 141 mgd. In short, then, a re-examination
of downstream release schedules with the objective of conserving such
releases for water supply has merit., However, based on the require-
ment of maintaining a viable river environment downstream from !Quab-
bin, the opportunity for reducing dovmstream releases does not offer

an alternative.
O

The spring runoff which occurred in 1972 was of longer duration and of
greater magnitude than is usually experienced. As a result, diver-
sions from the Ware River, in compliance with the operation schedule
described earlier, were forced to cease even though flows in excess of
85 mgd were still occurring, This event triggered a suggestion to the
NEWS Study that if the 15 June to 15 October no diversion constraint
were lifted, large additional supplies of water could be made available
to Quabbin,

y
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A computer test was made to determine- the impact of the 15 June to
15 October constraint. The results of the computer simulation indi-
cated that only an additional 2, 6 mgd might be made available if the

4 month no diversion period currently in effect was terminated.

In the Ware River, as in the case of the Swift River, a re-exarnination -
of downstream release schedules may have merit. However, termi-
nating the 15 June to 15 October diversion period constraint does not
offer an alternative, ' o

-
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6. The Relationship Between Short-Term Uses of Man's Environment
and the Maintenance of Long-Term Productivity

Simply stated, the diverasion of water envisioned by these projects
would constitute a long-term use of some of the donor areas resources
for the long-term productivity of the receiver area., The planning
process, which included extensive engineering studies and an assess-
ment of the biological and environmental data accumulated during the
study period, did not uncover any irreversible actions or draatic
effects on the area environment, It did, however, bring forth find-
ings discussed elsewhere in this report which represent "trade offs"
which are the alternates of two or more courses of possible action.
Even by attempting to clearly delineate these points, it was found that
words which have acquired a specific connotation in relation to the
study become a major problem in interpretation. The piirase, 'flood
skimming' is a case in point. In its original sense, it was used to de-
note a course of action to divert water in the gpring during the high
flow period. It was as it has turned out, an unfortunate’ choice of |
total volume of the 'flood waters' will be "skimmed.' In actuality,

for example, the Connecticut River under the proposals discussed in
this draft would lose 2~3/8" of elevation at Montague City at the maxi-
mum diversion rate. This small loss in elevation would be unnoticeable
to the casual observer,

The project as proposed would adversely effect the environment during
the construction aspects. This would only be a temporary condition as
the areas affected would be restored after the construction phase is
completed. Regarding tunnel construction, the material to be excavated
is believed to be clean and suitable for later use. These uses of our
environment will serve to achieve the goal of this project, namely, an
adequate supply of good quality water. The alternatives previously
described, if and when implemented, would also serve this purpose,
but would not prevent Quabbin Reservoir from deteriorating as Quabbin
is used while these plans are implemented.

It is important that the quality of Quabbin Reservoir must be preserved
not only for water supply but also for the diversified fish and wildlife
resources which are found within. This we can all agree on, but the
issue here is what is the best way. Is it by restricting the use of wa-
ter, or by adding more water to Quabbin, or even some combination

6f the two? Conservation methods, if properly used and understood by
the public and industry would certainly conserve water and prolong the
lifetime of Quabbin. But would it be enough so that other sources of
water could be developed? Diversion from the Connecticut River would
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prevent Quabbin from going dry in the next two decades, but would it
‘degrade the present water quality or seriously disrupt the present
equilibrium at Quabbin? These are the questions that have to'be dealt
with,

Studies to date have indicated that no serious problem would be cre-
ated at Quabbin by the proposed diversions, With further pollution
abatement programs along the Connecticut River and its tributaries,
the water quality of the river will be further enhanced, thus the risk
of degradation of Quabbin Reservoir due to diversions would be less.
These studies have also shown that the estuary and areas downstream
of the diversion sites would not suffer any great effects, If the diver-
sions become a reality, additional studies will add to our knowledge
and enable us to use our resources with the least amount of damage to
our environment,
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7. Irretrievable or Irreversible Cormmitment of Resources

All of the actions considered during the course of these studies would
commit time and money. Further, structural measures would involve
the commitment of materials to build the projects and would require
the pre-empting of specific sites for other uses. Creation of weirs,
tunnels, aqueducts and other fixed structures will commit thege sites
to long=-term changes in present land vee patterns. The precise extent
of this commitment is unknown at this planning stage, but the impact
can be minimized in the detailed project planning stage and by such
tools as local land use and zoning. Nevertheless, although minor, it
is a commitment to be recognized at this time,

Alterations to the landscape may also have an impact on these species
of birds which pass through on their migration or remain to nest and
raigse their young. No known Endangered Species of birds or animals
listed by the Fish and Wildlife Service utilize the proposed project
lands. The amount of nesting habitat for migratory species will re-
main essentially the same in the region as it is at present, '

Diversion of waters from the Connecticut River into Quabbin Reser-
voir represents an irreversible commitment. Once a diversion is
made, there is no way to separate out the water diverted from the
Connecticut River from the water already present at Quabbin, The
same is true for diversions from the other proposed river syatems.
At any time, however, the diversions could be halted for health or
environmental reasons. Thus, the decision to divert or not is revers-
" ible.
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8. Coordination With Other Ag encies

In November 1972, copies cf the preliminary draft environmental _
statement were furnished to over 250 Federal, State, local and prx- o
vate agencies, organizations and citizens, With the end of the review
period, approximately 40 agencies had responded, ralamg some 2007
questions. Much of theitext has been revised in reaponse to these o
questions. :

Many different respondees raised similar pointa., To avoid any un- -
necegsary redundency, this section has been divided int¢ two parts.
The first part deals with the more general issues, indic.;ting where
in the text changes were made in response to the various questlons.
The second part is the standard comment and response wh:ch dea.ls
with more specific questions,

A. General

1) Alternatives

The comments offered generally stated that the alternatives to the pro-
posed diversions were not fully considered, As a result, the section
on alternatives, section 5, has been expanded to include a greater
discussion of the costs, 1mpacts and rationale 1nvolved in each of the
alternatives.

a) Desalinization

Many reviewers felt that desalinization could provide a long=-term
solution to the water crisis as well as an alternate source of water in
the event Quabbin Reservoir or any other sources become contaminated
for a period of time, This is true to some extent, Desalinization ie a
long term solution since once a pla.n.t ‘is built it would continually be a
source of good quality water, Nevertheless, desalinization would not
satisfy the need for water in the near future (1976 - 1985 time frame),
In addition, this alternative would create environmental problems
{disposal of high temperature brine, large energy requirements) which
the present technology cannot resolve, Desalinization could provide a
water supply for the 1990 - 2020 time frame and will be given niore
consideration as the technology is further developed.

b) Waste-Water Reuse

Waste-water reuse is an alternative recommended by several reviewers
as a way of conserving our dwindling water resources.  The major
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concern here is for the public health and safety. Even after treatment,
microchemical pollutants remain, some of which are toxic, Before
being released to the general public, any treated waste-water should
be thoroughly tested. The problem here is that the bactericlogical
tests take 24 ~ 48 hours before the results are ready while the tests for
‘toxic chemicals take a few days. This means that the congumers
‘could use the water before it is found safe unless the water could be -
stored at the treatment plant until all the studies are completed. " Aﬂd:- a
tional studies and monitoring are needed to insure: that this meﬂmd will
be a safe source of water for domestic use,

To get an idea of the magnitude of the problem, in the USSR, health
authorities have listed some 300 chemical parameters as drinking wa-
ter standards with others under study, many of which were estabhshed
on organoleptic grounds. In thie country, only 20 parameters are =
used with nine serving as the absolute grounds for accepb&nce or. re-
jection of a water supply.

2} Environmental Impacts

a) Downstream Effects on Connecticut River Ecology

One area of great-concern to the reviewers was downstream effects on
the salt-fresh water boundary at the estuary and on marine life depend-
ent on this delicate balance, Section 3 - Al discusses the impact of
removing a part of the flood waters on the ecology of the estuary while ..
the next section 3 - A2 deals with the mainatem of the Con.ngctxcut Ri_ver.
Both sections have been expanded to fully consider all aspects.

b) Control Flows and Downstream Water Supply .

A concern was expressed by several people that the proposed diver-
sions would remove water from western to eastern Massachusetts, -
thus creating the same and additional water shortage problems in the
donor areas as predicted for the Boston area. This is not the case,

Throughout the valley, a large number of studies on future water sup-
ply needs and sources have been conducted. These studies include
investigations by Federal and regional planning agencies as well as
municipal level reports. In no case has any investigation indicated.
that the diversions under consideration would affect water aupply plans
by other potential users within the valley,
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In 1960, community water supply requirements downstream from the
proposed diversion intakes totaled about 159 million gallons per day
(mgd)., The recently completed Connecticut River? Comprehengive
Study estimated this total to increase to about 575 mgd by the year
2020, Privately supplied indusirial water requirements totaled about
253 mgd in 1960 and is estimated to increase to about 312 mgd by 2020
for areas downstream of the diversion intakes.

The 17,000 cfs control filow used in the diversion study on the other
hand is equivalent to about 11, 000 mgd in the river at Montague City
and about 12,700 mgd at Thompsonville, Connecticut, Thus, the mini-
mum river flow which must be in the river before any diversion would
be allowed is far in excess of reported basin water supply needs.

The situation between those communities which would receive the di-
verted water and the municipalities in the valley is totally distinct,
On the one hand, receiver communities are faced with distinct possi=
bilities of water shortages. ' The valley communities, however, would
not face water shortages because of the diversions. The adopted study
minimum control flow requires a minimum flow of 11, 000 mgd at
Montague City, Massachusetts, before diversions would take place.
This flow is thus available for valley needs. In order to place some
measure on this available quantity of flow, it is again noted that in
1960, total municipal supply used in the valley downstream from the
diversion projects was 159 mgd or about one~seventieth of the control
total,

c) Biota and Non-Sport Fish in Connecticut River

This section discussed the presence of species considerdd to be objects
of angling efforts for two reasons, One, information on fish populations
readily available to the Corps is generally required by Fish and Game
Departments whose interest, understandably, is with those populations
of interest to the angler. Fishing information gathered by Massachu-
setts Fish and Game which was used in the preparation for Exhibit "R"
required by the Federal Power Commission provided our base informa-
tion, Note that in the Massachusetts Fish and Game comments attached,
additional studies by them indicate that catfish are not important in this
stretch of the river, and they do have some indication of possible wall-
eyed pike spawning below Vernon Dam. Owur second reason on citing

1 Comprehengive Water and Related Land Resources Investigation,
Connecticut River Basgin, June 1970,
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sport fish is that, in general, they represent the top of the piscivor-
ous food chain., Being so, their presence in the river indicates the
biota below them in the chain is present in sufficient numbers to
provide the base needed for their survival and to maintain a popula~
tion, All of the fish cited can be classified as species which are
successful in riverine situations if their individual requirements for
temperature, dissolved oxygen, etc., can be met by the system.

This is useful know as a riverine system is very unsteady when com-
pared to the more relative stable conditions found in lakes and ponds.
Temperature changes, rapid fluctuations in flows, seasonal and

even daily changes are much more pronounced in a river, For a
species of fish to survive in such an environment, they must be much
more adaptable than those types generally restricted to ponds and
lakes. '

The following data has been taken from the Exhibit "W" prepared by
Western Massachusetts Electric Company for their application to re-
license their Tumners Falls Project. This information, we believe,
will agsist in answering some of the questions raised about the pres-
ence of biota in the river other than the sport fisheries discussed in
the draft.

Nest builders, such as the black basses and sunfishes are presently
coping with the fluctuating water level in the pool and natural repro-
duction does not appear to be a factor limiting their abundance any-
where in the pool. The Project's operation in conjunction with the
Northfield Project will increase the fluctuation in water level; but

due to the configuration of the bagsin, the percentage of bottom alter-
natively covered and exposed will not be significantly changed. Be-
fore the operation of the Northfield Project, normal full pool had a
surface area of 2,000 acres and a normal low pool of 1770 acres -~

a difference of 230 acres, With Turners Falls Project and the North-
field Project operating at normal maximum, the full pool will have
2,110 surface acres and low pool will have 1,770 acres -- a difference
of 340 acres. The percentage of bottom exposed in relation to surface
area is not greatly different -- 12% compared to 16%. Therefore,
the effect on habitat for nest builders and other fishes should not be
deleterious.

In order to have the perspective of efforts made elsewhere to predict
the effects of a pumped hydro plant on fisheries, it is useful to refer
to a study ! initiated by the Delaware River Basin Commission, which

1 Baren, C. F. - Limnological effects of simulated pumped-storage
operation at Yards Creek 1971, Delaware River Basin Commission
Report.
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in 1967, 1968, and 1969 attempted to duplicate the effects of a pumped
sto'ra.ge project on an aguatic biota through the use of test ponds,

Test fish species were rock bass, blue-gill, pumpkinseed, large-
mouth bass, walleye and yellow perch. The maximum diurnal draw-
down tested was 3.5 feet. ]

Within the limitations of such simulations, the findings were reas-
suring regarding potential adverse effect, Nest builders produced
somewhat fewer nests in the fluctuating water level ponds than in the
control pond, but reproduction appeared quite adequate. Yellow
perch and walleye also spawned successfully, While the control pond
in these experiments produced more juveniles in one year, in that
same year, two of the fluctuating level ponds produced more total
weight of fish, To quote from the report:

Conclusions

1. It was concluded that fish adapted to the uniform
regime of water level fluctuations and were success-
fal in spawning and hatching eggs. No unusual prob-
lems were apparent in the early development and
growth of fish, The slight decrease in recruitment
of fish observed in this study could be beneficial in’
most natural gituations,

2, It was further concluded that the measurable effects
observed in plankton and macroinvertebrate product-
ivity, plant colonization, relative condition factor of
fish, and physical and chemical properties of the test
ponds had no marked effect on the fish populations
therein,

Growth rate studies in the Turniers Falls Pond show that all species,
with the exception of smallmouth bags, grow fairly rapidly by Mas-
sachusetts standards. Smallmouth growth was about at the state
average in 1964 but has decreased since. Scales from the 1964
Dingell-Johnson project were reread by the present study to provide
consistency in this method of age determination.

To determine whether localized environmental factors might affect
' grthh, comparisons were made between walleye, smallmouth and
yellow perch taken at the various fish collection stations, Walleye
and yellow perch show no appareni difference but emallmouth bass
show slightly slower growth rate at the stations in the upper pool
area,
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Stomach analyses were made on walleye, smallmouth bass, yellow
perch and largemouth bass, - T '

-
In general, the walleye is almost en-
tirely piscivarous in feeding habits; the smallmouth diet is about 80
percent fish and during the summer a large proportion of the re-
mainder is made up of various terrestrial insects; yellow perch util-
ize fish for about 95 percent of their diet with a strong preference
for spottail shiner and their own young; the largemouth diet is about
97 percent fish with rock bass, bullhead and yellow perch being im-
portant items,

The picture that emerges from these food habit studies is of a game
fish population that is supported primarily by a diet of other fish and
with relatively little direct reliance on the benthic population., This
would seem a normal situation in a run-of~-the-river pond with a
routine regime of fluctuating water level and an abundance and vari-
ety of forage fishes able to efficiently utilize the benthos, macro-
invertebrates and plankton,

d) Construction Impacts

A number of agencies and individuals asked for more information on
the impacts created by tunnel construction and disposal of the exca-
vated material, These impacts are fully discussed in section 3-B7,
Possible Environmental Impacts Caused by Construction,

S T Socio,—Economic.-..Tra.dé_eéﬁs.

The analysis of socio-economic impacts was deemed as inadequate by
several reviewers., The general feeling was that more consideration of
these impacts in western Massachusetts and Connecticut was necessary.
Accordingly, section 3-B9, Socio-Economic Impacts of the Projects on
the Connecticut River Valley, has been added to rectify this situation,

' £) Future Actions

The projects described in the impact statement are the only actions
known to be receiving consideration. To meet any future needs, a
number of other actions such as the development of the Merrimack
River and conservation measures are also being considered. There-
fore, the conclusion by many reviewers that future actions on the
Connecticut River are inevitable is incorrect., When and if these other
actions are developed further, environmental impact statements will be
prepared to allow for input from all interested parties. Also, in the
case of future diversions whether from the Connecticut River Bagin or
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the Merrimack River Basin, before any action can take place enabling
legislation by the states involved would be necessary. Prior to the
passage of such legislation, an opportunity would be available for
additional input by the public,

7 g) Definition of Wetlands

Because of the diversity of opinions in the correspondence received
on exactly what constitutes a wetland, we have included the definition
of the Bureau of Sport Fisheries and Wildlife (see their letter), and a
definition developed by the Massachusetts Wetlands Research Project,
administered by the University of Massachusetts, is included on the
following two pages. '
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A DRFINITION OF FRESHWATER HETLANDSl

Wetlands are those areas of land where water i1s so abundant that it is
the major factor that dictates the nature of plant growth on the site. Rela-
tively dry wetlands may have mature forests as the major vegetation, but the
land surface is frequently flocded and the forests floor is covered with ferns
and ‘pocked with spring pools where few rooted plants survive., The most aquatic
of {he wetlands are the desp fresh marshes, These are shallow ponds where
woody vegetation is sparse while water lilies and underwater plants are abundant,

Several systems have been devised to classify and name wetlands. The
most broad and most widely used is that of the U. S. Fish and Wildlife Ser-
vice (Martin et. al, 1953§ which recognizes 20 wetland types. In the Horth-
east, and in Massachusetts, our study area, fresh meadows, shallow fresh
marshes, deep fresh marshes, shrub swamps, wooded swamps and bogs are the
common freshwater types. These are very broad categories and one portion of
our research has developed a more detalled classification system better
adapted to the MNortheast (Golet, 1972). -

A Proposed Definition

-With the advent of legislation restricting alteration of freshwater wet-
lands it becomes important to construct a formal definition of wetlands to
ease application of the laws, Rhode Island and Connecticut have taken this
step. Ve have combined these acts and added from our own studies to produce
the following definition, retaining the legal style characteristic of legis-
lative acts:

Freshwater wetlands include, but are not limited to, wet meadows; marshes;
swamps; bogs; areas whare groundwater, flowing or standing surface water or
lce provide a significant part of the supporting substrate for a plant com-
munity for a significant part of the year; emergent and submergent plant
communities in inland waters; that portion of any bank which touches any in- -
land waters; and land, including submerged land, which consists of any of
“the soil types designated as but not limited to, very poorly drained by the
National Cooperative Soils Survey, as may be amended from time to time, of
the -50il Conservation Service of the United States Department of Agriculture.

Het Meadows are places where ground water shall be at the surface for
a significant part of the growing season and near the surface throughout the
year and/or where a vegetational community shall be made up of, but not
dimited to nor necessarily include, all of the following plants or groups
of plants: rushes (Juncaceae), sedges (Cyperaceas), hydrophytic grasses
(Graminae), cattails {{1yphaceza), bur-reeds iSparganiaceaeg, water-plantains
(Alisma), Arums (Araceae), lris (Iridaceae), Dock (Rumex), Smartwesd {Poly-
- gonum), false loosestrife (Ludwigia), purple loosestrife (Lythrum), loose- .
strife (L simachiz), blue vervain (Verbena), boneset {Fupatorium perfoliatum),
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Marshes are places where a vegetational community shall exist in stand-
‘ng or running water during the growing season and/or shall be made up of
. one or more, but not limited to nor necessarily inciluding all, of the follow-~
ing plants or groups of plants: Hydrophytic grasses (Cramlneas), sedges
(Cyperaceae), rushes (Juncaceae), cattails (Typha), pickerelveeds (Ponte-
deriaceae), water plantains (Alismatacese), bur-reeds (Sparganiaceae}, pond~ :
weeds (Zosteraceas), frog-bits (Hydrocharitaceae), arums {Araceae), duckweeds
(Lemnaceas), water 1illies (ymphaeceae ), water miifoils (Haloragaceae), :
water-starworts (Callitrichaceac), horsetails (Bquisstaceae), nalads (Maya-
daceae), buckwheats (Polymonaceae), arrowgrasses (Juncagipaceas), bladderworts
(Utricularia), pipeworis (Brioccaulon), sweet gale (lyrica gale), buttonbush
{Cephalanthus occidentalis), I '

Swamps are places where ground water shall be near or at the surface of
the ground for a significant part of the growing season or runoff water from
surface drainage shall collect frequently and/or where a vegetational com-
munity shall be made up of, but not limited to nor necessarily include all of
the fcllowlng plants or groups of plants: red maple {Acex zubrum), elm
' (Ulmus americana), black spruce {Picea mariana), white cedar (Chamaecyparis

thyoides), ashes (Fraxinusg, poison sumac {Rhus vernix), larch (Larix laricina),
spicebush (Lindera benzoin), alders (Alnus), skunk cabbage (Symplocarpus
foetidus), hellebore (Veratrum viride)}, hemlock (Tsuga canadensiﬁ). sphagnung
(Sphagnun), azaleas (Rhododenaron), black alder (Ilex verticillata), white
alder (Clethra alnifolia)}, march marigold (Caltha palustris),,blueberries
(Vacciniumy, buttonbush (Cephalanthus occidentalis), wiilow (Salicaceae),
?ater w%llow {(Decodou verticillatus), tupelo (Nyssa sylvatica), laurels

Kalmia}, ‘

. Bogs are places where standing or slowly running water shall be near
or at the surface during a normal growlng season and/or where a vegetational
community shall have a significant portion of the giround or water surface
covered with sphagnum moss (SEhagnum) and where the vegetational community
shall be made up of a significant portlon of one or more of, bul not limited
to nor necessarily include all of, the following plants or groups of plants:
blueberries and cranberry (Vaccinium), leather-leaf (Chamaedaphne calyculata),
pitcher plant (Sarracénia purpurea), sundews {Droseraceaes), orchids (Orchidaceas),
vhite cedar (Chamaecyparis thyoides), red maple igggg rubrum), black spruce
(Picea mariana), bog aster (Aster nemoralis), larch {Larix 1aricina), bog
rosemary (Andromeda glaucophylla)}, azaleas (Rhododendron), Jaurels (Kaimia),
sedges (Carex), bog cotton (Exiophorum). ‘
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B. Comment and Response:

The follbwing Federal and State sgencies offered no comments in
‘their replies to the prelimiiary draft:

U.S. Department of Agriculture, Soil Conservation Service
Connecticut
Massachusetts
New Hampshire
Rhode Island
Vermont

Department of Housing and Urban Development, Region I

U.S. Depﬁrtment of Transportation, Federal Highway Admin., Region One
Connecticut : _
Massachusetts
New Hampshire

Federal Power Commission

Office of Economic Opportunity

Commonweelth of Massachusetts
Metropolitan District Commission

State of New Hampshire
State Clesringhouse
Water Supply and Pollution Control Commission

State of Rhode Island and Providence Plantatiohs,
Statewide Planning Program
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Correspondence received from these agencies are included as part of
this final statement, The major points of the sgencies comsents are
summarized below:

U.S. Environmental Protection Agency

Comment ; Tufbidity entering Quebhin Reservoir should be kept low. Necessary
monitoring should be defined and methods of controlling turbidity discussed,

Response: The importance of turbidity and its possible impact on Quabbin
Reservoir was a consideration throughout the conduct of the study. To insure
the ascceptability of water delivered to Quabbin, the Northfield Mountain
and Millers River Basin reports recommend the installation and maintenance
of water quality monitoring stations. The location of these monitoring
stations would te upstream of the diversion intskes and within Quabbin
Reservolr itself., Both location, parsmeters to be tested and frequency of
testing would be established by the Federal and State agencies who have
responsibility in the gafeguarding of public water supplies, Acceptance
or rejection of water to be diverted during the life of the project would
be determined by these responsible health agencies,

Comment: EPA agrees with Massachusetts Public Health directive that diverted
water be chlorinated prior to entry into Quabbin Reservoir. Impact

statement should include effectiveness of such water treatment and other
treatment on diverted water.

Response: Water quality data collected as part of the NEWS reports indicates
chlorination prior to entry of diverted flow to Quabbin Reservoir may be

less effective than treatment applied to outflow water, Concurrence on

this conclusion based on available data was made during the study by various
Public Health Service engineers., Further water qualily studies would be
conducted during the Advanced Engineering and Design Phase of the projects,
(The impact statement reviewed is for the planning phase of the projects).
During the advanced e¢ngineering and design phase which precedes construction
and operation of the project, the water quality data collected will reflect
any improved or deteriorated upstream conditions, Utlilizing this date as
well as past background gquality information, a determination can be made in
consultation with responsible health officials as to the type of treatment
required. If for example, chlorination is required based on existing river
quality at that time, such facilities can be included in the design.

Comment: Pollution abatement plans for the Connecticut River sre important
in controlling the introduction of pathogens into the reservoir. The impact
statement should indicate modifications that will be made if water guality
is not found suitable for diversion in 1976,
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Response: The NEWS study agrees that control of upstream waste discharges
is necessary to protect water quality of the proposed diverted flow. The
Environmental Protection Agency, in cooperation with the New Hempshire
Water Supply and Pollution Control Agency and the Vermont Division of Water
Supply and Pollution Control has established an implementation schedule for
abatement of all point sources of pollution upstream from the Connecticut
River intake., This implementation schedule calls for secondary waste
treatment facilities to be construction and in operation by 1976, Established
river wateér quality classification following implementation is Class B.
Therefore, if the existing EPA-State implementation schedule is met, the
NEWS study has no reason to believe the water quality would not be suitable
for diversion.

Comment: Recommend the discharge of diverted water into the western branch
of Quabbin Reservoir rather than the middle branch.

Response: The location of the outlet for the Northfield Mountain project
has been a subject which received considerable attention during the NEWS
study. Based on the studies conducted, the majority of investigations;
including consultants, some Public Health Service engineers and Metropolitan
District Commission Engineers; conclude that flexibility should be built
into the outlet system. Accordingly, the outlet for the diversion would
discharge into the middle branch of the reservoir., However, provisions
would be constructed in the tunnel aqueduct which would allow extension of
a tunnmel leg to the west branch of the reservoir if it is found necessary.
It is felt that the flexibility of this potential "Y" outlet arrangement

a8 proposed allows greater protection for the reservoir than a single outlet
location.

Comment: The project should include the use of a monitoring device to
measure radicactivity. Concern is expressed about the possibility of an
accidental spill during diversion periods.

Response: The NEWS study sgrees that monitoring of water quality parameters
in the water to be diverted is of paramount importance. As described in

an earlier response both the Northfield Mountain and Millers River Basin
reports recommend the installation and maintenance of water guality
monitoring stations. The location, parameters to be tested and frequency
of testing would be established with consultation by the responsible
Federal and State health agencies. Such detailed investigations would be
an element in the Advanced Engineering and Design Phase.

Comment: More detail should be included on the possible effects on fisheries
downstream from the diversion projects.
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Response: Poasible effects of the diversion projecte on downstream fisheries
n the Millers and Connecticut Rivers and the Connecticut River estusry

were studled extensively. Personnel from the U,S, Fish and Wildlife Service
as well a8 private consulting firms provided input to the study. Impacts

on fisherles in the estuary are included in Section 3 - Connecticut River

Estuary Study. Impacts on fisheries in the Connecticut River from the

diversions were considered by all investigators to be minimal, In the

Millers River Basin, the control flows established and described in the
statement were designed to have minimal impact on fisheries, Therefore,

the diversions considered in the Millers Basin use 28 a baseline, flow rates

which preclude impacts on downstreem fisheries,

Department of Commerce

Comment: It is not explicit whether the Millers River plans are included
in the Connecticut River Diversion impacts given in Table 1 or in Figure 1,

Response: Text has been revised to clarify the inclusion of the Millers
River plans in Table 1 and Figure 1,

Comment: In the discussion of public health aspects, mercury and pesticide
analyeis are not described consistently for the various alternatives,

Response: Text has been revised to insure consistent reporting.,

Comment: Three comments were made on the section describing the potential
o —— .
of weuther modification.

Response: Changes in text were made in accordance with comments .

Bureau of Mines

Comment: Tunneling as proposed in the projects might have some impact on
the mineral resource potential. The environmental statement should include
a section on the geology of the region and discuss the impacts caused by
construction,

Response: A section on the geology of the region has been included in Section
11 - Environmental Setting Without the Project. In Section '3, B7 Envircimentsl
Impacts of the Proposed Action, a discussion of eoniiruction ectivities Is

 discussed.

Bureau of Outdoor Recreation

Comment: The statement has largely falled to identify and assess recreation
and open space related environmentel consequences of the proposals sand in per-
ticular the effect of diversions on the exhibt "R", a part of the application

covers the recreational resources associated with the project.
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Response: We have carefully reviewed the exhibit "R" and find no points

of conflict on recreation use of the Applicant's lands and associated waters
with the diversion project.

Comment: The statement's discussion of the Millers River Diversiion fails

to specify if additional reservoir clearing or vegetation changes due to
protracted inundation will have any adverse effect of recreatiorigl facilities
at Tully Reservoir,

Response: As discussed on page 27 of the draft, the pool level would be
held at 649 MSI between June 15 and September 15th for recreational purposes.
Project operation includes summer recreational use of Tully Flood Control
Reservoir.

Comment: The statement's references to transmission tumnels required for
diversion do not provide sufficient detail to determine the environmental
implications which might be associated with the construction or long-term
operation,

Response: See Section III, B7 which discusses this point in detail.

Comment: The statement fails to consider the effect of supply rationing at
present levels as a tool to stabilize interim growth of the region. The
statement should be expanded to include discussion of the impact of such
an alternative would have on prolonging the utility of the current water
supply system,

Response: The reviewer apparently did not read the authorizing law which
was included in the draft. No authority was granted under this legislation
to plan for the stabilization of the region, the directive was to evolve

a plan to meet the long term water needs of the northeastern United States.
The directive is also discussed in some detail in the Introductlon. Further
discussion was included on page 150 of the draft.

148



Figh and Wildlife Service

Comment: Establisied control flow retes should be referrsd to as estimates
which may heve to be adjusted vhere the project 1s implemented,

Response: True. The control flows are estimates, which may have to be sdjustel,
These estimated flow rates were worked out with Bureau of Sport Fisheries &
Wildlife personnel during the Planning process.

Comment: Control flows should be discussed for Tarbell and Priest Brooks,

Responge: Tables presenting control flows for all alternhatives in the
Millers River Basin have been sdded.

Comment: A glossary would be helpful.
Response: A glossary has been added.

Comment: A description of the exlsting; sport fishery from the estuary to
Holyoke Dam; commercia)l fishing belew Hartford and efforts to restore and
enhance anadromous fish runa to the rivaer should be added.

Resﬁnse: The section on the Environmental Setting Without the Project -
o; eld Mountsain Diveraion has been expanded to include the above aspects.

Comment: The Envirommental Setting Without the Project should describe the
historical fish and wildlife which were once associsted with the Millers River,
This section should also describe the potential for trout fishing in the

basin with pollution abatement.

Response: The historical fish and wildlife attributes of the Millers River
Basin have been added to the section, The possible environmental enhsncement
of the Millere Baszin by pollution abatement measures have been described in
Section 3 « Envirommental Impact of the Proposed Action, '

Comment: The section titled Environmental. Impact of the Proposed Action
should include possible impacts on the enviromment csused by construction
sctivities,

Response: This is described in Section 3, BT.
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Comme@i: Reference to requirement for fish passage facilities which bar
lamprey eels and their subsequent impact on Quabbln should be deleted.

Response: References cited have been deleted.

Comment: Change definition of wetlands to read "Wetlands by their definition
are lowlands covered with shallow and sometimes temporary or intermittent
waters, and no significant impacts are expected."”

Response: Change has been mede., See definition in General Responses, Section 8.

Comment: Statement page 58 2nd paragraph should be changed to indicate that
the environmental impacts on the Tully and East Branch Tully Rivers may be more
significant than on the Millers River due primerily to differences in water
quality and squatic resources.

Response: This has been done,

ggﬁment: The Tarbell Brook diversion discussion needs more consistency with
the project descripiion regarding pool size,

Response: Inconsistency caused by Lyping error which has been corrected.

Comment: Statement page 53, 3rd paragraph suggests rewording to read
"Approximately 50 acres of veluable inland game habitat would be lost.
Fishing and boating values associated with this project are expected to

increase."
Response: Change as suggested made in statement.

Comment: Statement page Sk, 1st paragraph, requests clarification of replace-
ment of % mile trout stream by marginal waterfowl area.

Response: Description as given in statement is sufficient to illustrate
environmental impact of proposed action. No changes made.

Comment.: Recommend that the list of adverse environmental effects be expanded
to include destruction of fish and wildlife habitat and the environmental
degradation resulting from urbanization (made possible) by delivery of this
resource,

Responge: Don't agree with this comment. This recommendation represents an
opinion of the commenting agency. Although it may be debated that increased
population in and of itself causes "environmental degradation” it does

not follow that urbanization invariably causes environmental degradation,
Changes in fish & wildlife habitat listed in the draft are those broughti

to the forefront by the Agency's representative during the planning process.
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Comment: The water demand control section in the statement should include
the impact of water conservation (assumed to mesn education programs) for
the public,

Response: The impact of public education programs on water use has heen
included in the statement in the Alternatives to the Proposed Action section,

Comment: The last paragraph of the Irretrievable or Irreversible Commitment
of Resources Section is inappropriaste and should be deleted.

Response: This section has been revised with the sbove mentioned paragraph
deleted.

National Park Service

Comment: Editorial nature.

Response: Changes made as suggested.

Comment: State Liaison Officer for Historic Preservation should be contacted
to assure no sites being considered for addition to the National Register

are affected.

Response: Contact was made - no sites affected,

Comment: Impacts caused by construction activities should be described.

Response: See Section 3, BT.

Comment: Long range potentisl impacts of diversion on the receiver and
supplier area should be assessed,

Response: Material requested is found in Section 3,

State of Connecticut
Department of Environmental Protection

General Response to Letter

The tenor of the questions relate more directly to the detailed information
contained in the main Survey Report and appendixes. It must be borne in
mind that the Environmental Statement cannot carry the detail of the main
Report, its emphasis must be on Envirommentel imput.

The Department of Environmental Protection of the State of Connecticut in
their reply to the Preliminary Draft Enviromnmental Impact Statement stated
the position that the project should be held up until a regional agency

can be set up to determine the allowable amount of water that can be diverted
from the Connecticut River and to allocate that quantity of water amongst

the states in a mutually agreeable way. The Department of Environmental
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Protection feels that the existing New England River Basins Commigsion could
serve this purpose. In addition to their posltion staétement, the Depariment
of Environmental Protection also offered the following comments on the
impact statement.

Comment: Section I is inadequate. The CEQ guidelines require that the EIS
consider the overall cumulative impacts including future actions planned.

The flood skimming is & precedent for future actiom,

Response: The projects described in the impact statement are the only actions
known to be receiving consideration. To meet demands beyond the time frame
served by the projects deseribed a number of other actions such as development
of the Merrimack River sre inevitable is not concurred in,

Comment: It is unclear who would administer the water diversiom with regard
to' minimum rates and days.

s X

‘mxhis regp_qnni.bil:!,t: wwld be incorparatud :l.n the mthwizinﬁ
legislation for the specific project.

Comment: What will be the impacts of future action for which this is a
precedent? Incremental amounts may injure the health of the river,

Response: ©See earlier response regarding future action.

" Comment: Why was 17,000 cfs chosen as the lower limit of flow acceptable
for skimming, The department feels a much broader and greater number of
flow levels should be evaluated.

Response: See General Response - Control Flow, Downstream Effects.

Comment: What costs will be associated with the greater concentration of
pollutants in Connecticut caused by diversion.

Response: Major pollution load enters Connecticut River below diversion point.

Ccmment- From a water supply standpoint what will happen to Hartford when
E'Eve to use Connecticut River water.

Response: See General Response - Effect on Connecticut River Basin Water
Supplies,

Comment: What are the source data for the costs on the no go option.

Reamnse: Reference has been added to No Action Alternative.

Cosment: No Action Alternative considered ""oi'jy““j:b”.i' not benelits.

Response: The section on alternatives has been expanded to include greater
discussion of this aspect,
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Comnent: Desalinization is a long term solution which wag not considered fully.

Response: See Section 5 - Alternstives - Desalinization which has been expanded
Trom the draft.

Comment: Waste water as & potential source of industrial water is not sufficiently
Jeveloped.

Response: Section on waste water reuse has been expanded., Also see General
Responge - Alternatives - Waste Water Reuse in Section 5,

Comment: No cost/benefit figures were presented.
Responde: Cost figures have been added.
Comment: Insufficient information on costs and benefiis were givea.

Responge: It is felt data of sufficient detail was presented which allows an
assessment of this altermative.

Comment: Other diversion sites on the Merrimack and Sudbury systems does not
‘adequately present cost/benefits,

Response: Sectior_; has been rewritten,

Comment: Water user data is inadequate., Estimates of water savings; from
waste reduction, educational, modifications of building codes and pricing
elaaticity should be investigated.

Response: The types of investigations stated are included in the REWS report
88 concurrent recasmmendations to project implementation. (Also see Secticn 5)

Comment: Since the Corps is involved with federal funding, some alternatives
mey be chosen not because they are the best, but because outside funding is
available only for certain options. Which of the alternatives presented
would the Corps help finance and which ones not?

Response: The legislation which initiated the NEWS study did not place any
reatrictions on alternatives which could be considered.

Comment: The restriction alternative was not fully developed. Growth has
costs as well as benefits,

Response: The gection on alternatives has been expanded in this area,

Comment: The population zoning and regulation definition and analysis is
Inadequate.

Response: Sufficient information is presented to show this is not a viable
aTE_ ernative to meet the 1980 time frame,
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Comment.: Donor and receiver areas sare in Massachusetts, but any damage to
the river would occur downstream. A cost/benefit anglysis should be
presented,

Response: None of the investigatious conducted indicated.ény downstream
damage.

Comment: The department feels these diversions are an irreversible commitment
of future diversions from the river basin since no ceiling has been determined
for the river.

t

Response: See earlier response regarding future action.

Massachusetts Department of Commerce and Development

Comment: Recommends that additional emphasis be placed upon the beneficial
economic aspects of any of the slternatives.

Response: The main report of the NEWS studies include a major section on
Project Impact Analysis in which two of the accounts used are Nationsl
Economic and Regional Development Ovjectives. The impact statement has
been modified in the no Action Alternative to more fully describe the
inplications of this alternative, In sddition costs for all al“ernatives
have been added.

Massachusetts Division of Fisheries and Game

Comment: The summary sheet should qualify that no adverse effects are
predicted for the masinstem of the Connecticut River and its estuary based
on & control flow of 17,000 cfs,

Response: Control flow in the Connecticut River used in the report has
been Included in the discussion in Section 3A, 1 & 2.

Comment: The Fish and Game Department anticipates diversion will cause
significant changes in Tish populations and abundance at Quabbin Reservoir,

Response: No back-up data is furnished to support this opinion. We have
included their statement in the appropriate section of this revised draft.

Comment: Bull heads are not considered important sport fishes in the
Connecticut River in the vicirnity of Northfield Mountain while yellow perch
not listed in the statement are important. :

Response: Reference to bullheads deleted and yellow perch added.
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Comment: Catfish, based on state studies, is not an impoftant species
To anglers in the river reach under discussion,

Response: Deleted reference to catfish,

Comment: Recent studies indicate walleye may spawn in the river reach
below Vernon,

Response: Reference to possibility of walleye spawning in river reach under
discussion 18 acknowledged.

Comment: No known fish passage facilities can effectively stop migration of
lamprey eels and if introduced to Quabbin, the eels could be positively
controlled,

Response: Reference to requirement for fish passage facilities which bar
lamprey eels and their subsequent impact on Quabbin have been deleted.

Comment: Fish and game division does not agree that "diversion into Quabbin
Reservoir presents a possibility of having a negative ecological impact on
the fisheries of Quabbin". They feel a significant ecological impact will
eventually result,

Response: We believe our negative end their significant mean the same thing.

Comment: Reference to studies on methods of excluding undesirable species
being carried out by the MDC in cooperation with the Massachusetts Division
of Fisheries and Game are in error. The Fisheries and Game Division has
only discussed the feasibility of such studies.

Response: Statement will be modified to reflect current agreements between
the MDC and the Division of Fisheries and Game.

Comment: It is believed that a decrease in oxygen in the hypolimnion will
have a profound effect on the lake trout population which is part of the
present ecology of Quabbin,

Response: The magnitude of the decrease in oxygen in the hypolimnion is not
expected to be such as to effect salmonoid fish., Localized depletions of
oxygen have been noted in Quasbin over the past six years. This year a 17 1b.
lake trout was caught in Quabbin, indicating that pest depletions have not
been harmfful to lake trout.

Massachusetts Agricultural Experiment Station

Comment: Only minute amounts of pesticides are soluble in water, Most of

it is absorbed on particulate matter and subject to sedimentation, Therefore,
it is not quite agreed that evaporation can be taken as a means to remove
hydrocarbon pesticides through co~distillation.
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Response: Text in question has been revised to read "Finally, many highly
insoluble organic meterials, including hydrocarbon pesticides and organcmercury
compounds, which are not &bsorbed on particulate matter and settle out,
would tend to eveporate, as they reach the relatively large surface area
of the reservoir.”

Camonwealth of Massachusetts
Water Resources Commission

Comment: The section discussing mercury levels is unclear because it follows
references to mercury levels in fish with references to levels in water,

Response: Section has been clarified.

Comment: Reference to the potential of Quabbin drying up should be expanded
1o include assumptions made.

Response: Assumptions have been clarified,
gghment: The section regarding the cleansing action of high':flows is Aumclear.
Response: Section has been rewritten.,

Comment: Reference to implementation of the Tully system with regard to
Quabbin Reservoir might better read Millers basin diversionas,

Response: This section has been rewritten to reflect impacts of the Northfield
Mountain and the preferred Millers Basin projects,

Coument: Perhaps you should explain why 12,000 cfs was chosen as one of the
control flows.

Response: The 12,000 cfs value together with the wide range of diversion rates
tested was intended to provide sufficient testing points such that a measureable
impact could be obtained. An explanstion of this rationale has been added to
the statement.

Comment: Is it anticipated that shad would migrate upstream more rapidly to
compensate for the 3% day difference in spawning maturity development?

Response: See page 85 of the draft. Explains that studies conducted under
worst possible conditions {12,000 cfs at Montague City and 4,000 diversion)
indicate a maximum temperature rise of 6l°F. This is too small to be
biologically significant so & hypothetical 29F was used as a yard stick as
explained on this page. Page 86 discusses shad migration and temperatures
and the fact that they go further upstream during “colder" spring. The
consultant has postulated that the most severe diversions would have an
insignificant effect on shad spawning locations.
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Comment: How does egg development data correllate with effe:t on spawning
described in the statement.

Response: This is described on page 86 in the draft and is contained in this
statement,

QQMment: Alewives are not mentioned. Alewives and blue backs are presumed
to fast as they run upstream to spawn and resume feeding when the spent Tish

return to brackish water.

Response: Concur.

Comment: Temperature rise is given as 729F.

Response: Typographical error. Corrected to 2°F,

Cormient: The statement relative to additional sources of heat should be
qualified to conform to existing Water Pollution Control standards which
relate to most sensitive use.

Response: Paragraph cited relates to one of the three assumptions which had
to be made so it could be possible to caleulate the changes in temperature
caused by varying diversions. The paragraph has no relation to Water Pollution
Control standards.

Comment: Does temperature rise of 20.4°F refer to effluent temperature above
ambient or actual increased temperature of receiving waters,

Response: Reference is to temperature above ambient.

Comment: Text should include a map illustrating relative locations of
Thompsonville and Bodkin Rock.

Response: Because of the scale involved, a written description has been
added in lieu of a map.

Comment: "A cleaner river than otherwise possible..." might be changed to
otherwise likely.

Response: This section has been rewritten and the subject sentence was not
included in the rewrite,.

Comment: Percentage of flow diverted from the Millers River should be included.

Response: Percentage diverted has been added.
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Comment: Justification is needed for the statement that &t some point in
the future river water may be of better quality than Guabbin Reéservoir,

Response: This statement is based on the degradation in reservoir water
quality which may occur with & hesvily depleted volume. If the reservolr
water was degraded and river water QEALity improved through construction
of waste treutment facilities then the river quality could be better than

the reservoiris.

Comment: Alternative population trends should be exmained for thelr impact
on projections used for the projects in the statement.

Response: Recent population estimates prepared by the University of Massachusetts
were compared to estimates used in the NEWS study. For the eastern Massachusetis

counties of Worcester, Essex, Middlesex, Suffolk, Norfolk, Bristol, and

Plymouth there was close agreement in the population total for ngai,zuamaminna

; between the estimates was 1% -in 1990 for the eaatern Huaaaehulawt

o it

" {the general service srea of the projects).:

i s

Franklin County

Comment: The impact statement indicates a variety of undesirable influences
will be added to Quabbin Reservoir, The statement also notes that monitoring
will be performed. However, it is impossible to believe the project would
be terminatel if permanent damage were recorded by the monitoring.

Response: The impact statement does describe some negative impacts which
may occur within Quabbin Reservoir because of Connecticut River inflow.

The possible impacts described, however, must be judged in the light of
water quality loss without diversion., The monitoring programs esnticipsted
would provide a continuous check on conditions within the reservoir. If
deleterious affects were observed within the reservoir additional remedial
measures could be undertaken, It must be remembered that all impacts des~
cribed in the statement are based on existing Connectlicut River quality
conditions. Proposed waste treatment plants currently included in the
Federal-State implementation schedule plus the goals set forth in the Water
Quality Act of 1972 will considerably improve conditiens over those presently
found in the river. Therefore, any possible impacts included in the statement
should be minimized by the waste treatment facilities,
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Comment: It 18 implied in all environmental legislation that qualitiy
environments should be preserved and less than desirable environments

should be upgraded to meet the coptimum. The impast statement defines possible
impacts which could have a deleterious effect on Quabbin Reservoirs existing
high quality. This is violating the intent of the environmental movement,,

A better solution is to utilize poor quality sources through upgrading.

Response: The reviewer perhaps missed the portion of the draft which indicates
that at current use rates Quabbin would be in trouble as a "treatment plant”
before it would be unuseble as at water supply. It is essential that water

be introduced to keep up its purification capacity.

Comment: Sport fisheries are used as the only criteria of environmental
influence. Food chains which support the fisheries are nol considered.

Response: See General Responses - Blota and non-sport fish.

Comment: The "report" indicates that Tully Lake will be doubled to 600 acres
(Alternative No, 3 only) and used as a domestic water supply. Does this

mean swimming will not be allowed? Franklin County could use additional
surface water recreation activities,

Response: Correspondence received from the Massachusetts Department of
Public Health notes that full recreation activities would be allowed on the
impounded pool.

Comment: A fine case is made for socio~economic impacts on receiver communities.

However, a similar analysis of negative impacts was not made for basin
communities,

Response: Investigations conducted did not reveal widespread iupacts on the
basin communities as suggested by the reviewer., The section on socio-economic
impacts for the basin communities has been expanded to clarify this point,

Comment: A local comnunity, namely Orenge, Massachusetts is approsaching
the 1imits of its presently available safe yield. Why wasn't this town
and other basin communities provided access to the water systemw,

Response: The future needs of the communities in the basin was compared to
aveilable resources before any -diversions were contemplated. Based on these
investigations local resources are availsble {even after diversion) to meet
their needs. In the specific case of Orange, both surface and ground water
resources sre svailable which can be developed at far less cost than
connection to Quabbin Reservoir,
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Comment: Athol and Orange have high unemployment rates and their overall
welfare and economy are in serious trouble., If it is essumed that water
supply is a resource needed to promote future growth what is the overall
long term impact of removing the resource.

Resggnse' Projections of economic growth in the subject region were prepared.
On the basis of these projections the diversion projects would not affect
growth potential. .

Comment:  Why is there no mention in the Environmental Impact Statement of
o mechanism to allow the doner area to gain back the complete right of
using the weter resources considered in the projects,

Response: The intent of the environmental impact statement is not %o act
as a summary of the main study reports and thus this item was not included.
However, before the Millers River Basin project was implemented enablibg
legislation by the Commonwealth of Massachusetts would be required. The
issue raised by the reviewer probably would be considered prior to the
passage of such legisiation.

Comment: The question of who pays for the project is unanswered. The MDC
is a state agency and therefore will the costs be allocated to the consumers
or all the residents of the state?

Response: As described in the response to the prior comment enabling
Massachusetts legislation would be required, At present consumers of MDC
water pay all cests of the system.

Comment: As a trade off, increased recreational use of Quabbin resgervoir
should be allowed.

Response: The Massachusetts Department of Public Health is the responsible
agency regerding recreational use of water supply reservoirs. Any additional
recreation activities would have to be sanctioned by that asgency.

Comment: The impact statement indicates ground water development is too
osti§ Costs are not given in the statement, however, '

Resggnse: Costs have bheen added.

Comment: What are the water demands for the Connecticut River Valley area
and have they been taken into consideration?

Response: See General Response - Effect on Connecticut River Basin Water
Supplies.

Comnent: What will be the effects of tunnelling on the environment?

Response: See General Response -(Environmental Impacts of Construction Activities?)
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Comment: The projects would add a resource which would allow further growth
in urban areas, As a consequence Franklin County is developing into a
recreational area for those in urban areas. This recreation industry is

not wholly desirable and reduction of available water resources will further
guide the county into % Single economic system,

Response: See earlier response regarding water supply and economic projects.

Clty of Hartford

Comment: Opposes proposed diversions until riparian rights of the c¢ity have
been recognized and provided for through adequate institutional arrangements
representing jurisdictions having rights and interests and also until:the
implications of the proposed diversions with respect to ecologlcal_gflects

and future water supply needs in areas downsiream have been more. adeqmaxely
studied and considered.

Response: Opposition statement has been included in impact statement.

Town of Montague

Comment: Diversion from the Tully Flood Control Dam and/or Tully Complex would
seriously deteriorate water quality in the Millers and Connecticut Rivers.

Response: Impacts of diversion on water quality has been expanded in the
statement, _ :

Natick Conservation Commission

Comment: The statement does not offer alternative actions for resolving the
Tedl problems of water resource supply and demand. The NEWS study should

work for waste«water reuse; local ground and surface water resource development;
local water pollution treatment; water rate changes; programs to modify demestic
plumbing; increased rates by the MDC; and use of the Merrimack River and
tributaries.

Response: Alternative actions are included in Section V - Alternatives to the
Proposed Actlon, These alternatives are given in the NEWS studies'
recomnmendations, In mddition to project implementation programs designed

to educate and investigate adventages and disadvantases of water conservation
techniques are recommended,

Connecticut Audubon Council Inec,

Comment: The comments off'ered by this reviewer indicate that in their opinion
certain areas of the statement are not sufficiently detailed.

Response: This Final Statement bas amplified the draft material and 1nc1udes
additional data for the greater detall requested hy this and other reviewers.
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Connecticut Forest and Park Assgoclation, Inc.

Comment: The draft statement fails to recognize the need for a more detailed
a.na.lyais and evaluation of these and other divereions within and withouit the
watershed of the Connecticut River,

Response: Statement represents an opinion of the reviewer,

Comment: We have concerns relative to the possibility of the diversions at
Horthfield and the Millers River Basin Water Supply Project being wiewed by
the Metropolitan District Commission as a justification for additional
diversions from these and other tributaries of the Connecticut to meet other
needs within the service area of the Commission beyond 1998,

Response: See General Responses - Future Actions

Comuent: A disproportionate emphasis has been placed on the negative aspects
of no diversion, while positive alternatives of placing reasonable limits on
consumption and moving toward re-use of water in the industrial sector gre
TQe=amphasized.

Response: See General Responses - Alternatives

Comnent: The examination and analysis of potential ground water supplies in
Plymouth County appear to be incomplete. Economic and social cost are
referred to but they are not completely analyzed. Desalinization is treated
in & similar manner,

Response: The entire section on alternatives has been rewriiten to present
a cEearer picture of the pros and cons associated with each alternative,
See General Responses - Alternatives.

Comment: The statement on page 156, "... that both donor and receiver areas
aTe within the borders of Massachusetts, so that economic benefits realized
by the construction of the project would be reflected fa.vora.bly on the state's
economy &s a whole," is fallacious.

Response: The above mentioned statement has been deleted and tha section in
hic% it appeared has been rewritten,
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Connecticut River Watershed Council

Comment: .The diversion projects have been predicated upon & control flow
of a minimum of 17,000 in the Connecticut River at Montague City. This
control flow was elected not from environmental considerstions but rather
from existing Massachusetts State legislation which was based solely upon
the hydro power generstion needs st Turners Falls Dam.

Response: The control flow on the Connecticut River for the variocus diversion
projects is specified in the existing Massachusetts Legislation relative to
the Northfield Mountain project. Adoption of a control flow other than that
specified by the Comnonweslth of Massachuseittsz would be unreglistic planning,
However, enviromnmental impacts of diversions utilizing this control flow were
thoroughly investigated. Examinations were made of possible envirommental
impacts on the Coonscticut River estuvary, on the river system dowmsireanm

from the project intakes and on the receiving water bodies. The evaluation
of possible impacts denonstrates clearly that use of the 17,000 cfs value
insures minimal environmental degradation. Thus, if use of the 17,000 cfs
figure as & control insures minimal environmental damage, it follows that
some lower valuve, in fact, would be an environmental ccntrol flow rate.

Use of the existing legislated minimum control flow thus provides a con=-
servation appreach to planning.

Comment: Increased water flows are being considered by the Federal Power
Commission in relicensing of Turners Falls and the four immediate upstream
dams (currently an additional 0.20 cfs per square mile of drainage.) it
would be consistent in the Corps of Engineer's thinking to make these flows
available for diversion under the current method of stream flow calculation,

Response: This comment is apparently caused by the Council's lack of
understanding of the relicensing under consideration and of the Connecticut
River's hydrologic cycle,

Modifications of existing flow rates are being considered by the Federal
Power Commission (FPC} in relicensing of Turners Falls and the three {(not four
as stated) immediate upstream dams. The 0.20 cubic feet per second (CFSM)
currently under consideration by the FPC in its relicensing deliberations is
not an additional amount over and above those flows presently found in the
river during the entire year. Rather, the 0,20 cfsm refers to maintenance
of an instantaneous minimum flow rate below the power deams.

At most times of the year, flow conditions in the river exceed the 0,20
cfsm value., During low flow periods, however, operation of the power dams
causes river flow to fall below this value on occasion. The FPC thus is
considering relicensing the subject power dams with the stipulation that
their operation insure a minimum 0.20 cfsm flow at all times, even during
low flow periods.
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The diversions being considered, on the other hand, would take pluace
during high runoff perlods when river flow below the power dams is far in
excess of the 0.20 cfsm valve. For erxample, the 17,000 cfs control flow
used throughout the study would allow & minimum of 2.2cfsm flow downstream
of the Turners Falls power dsm, Thus, the plamming under wey for diversions
and deliberations by the FPC on relicensing are fully compatible.

Comment: The Council hss questioned whether there exists a "substantial
surplus of water." It further states that the availability of water and
the future demands for weter supply have not been Tully studied or planned
for.

Responge: See General Responses - Effect of Divergions on Connecticut River
Valley Water Supplies,

Comnent: It is assumed that identical impacts may occur within the donor if
diversions are allowed as has been suggested to occur in the recelver aree
if diversions are not allowed.

Response: The situation between those communities which would receive the
diverted water and the municipalities in the valley is totally distinct.

On the one hand, receiver communities are faced with distinct possibilities

of water shortages. The valley comuunities, however, would not face water
shortages because of the diversions, As stated earlier, the adopted study
minimum control flow requires a minimum flow of 11,000 mgd at Montegue City,
Massachusetts before diversions would take place, This flow is thus available
for velley needs. In order to place some measure on this available quantity of
flow, it is again noted that in 1960 total municipal supply used in the valley
downstream from the diversion projects was 159 mgd or sbout only one seventieth
of the control total,

In the evaluation of the project impacts, possible socio-economic impacts
were assessed for the valley conmumities as well as for the receiver communities.
The results of this investigation are summarized in the Preliminery Draft
Environmental Impact Statement,

Comment: Cost estimates of ground water development should be given. ‘More

evaivation should be given to this alternative.

Respouse: Costs have been added and the section on ground water development
expanded.

Coment: Impact of construction activities are not described.

Response: See General Responses.,
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Comment: More study needs to be done of alternative water supply sources
in castern Massachusetts and further environmental impact studies are needed.

Response: Further study on any issue may aid the final decision, It is
felt however that sufficient study has been conducted such that a rational
decision may be made on the projects under consideration.

Lower Pioneer Valley Regional Planning Commisgeion

Comment: Use of the 17,000 ¢fs control flow rate is & guestionable standard
in Tlight of its basis in power generation needs rather than environmmental
criteria,

Response: ©See General Response -~ Control Flow

Comment: Concern is expressed as to the manner of monitoring diversions.
Response: The provision of adequate gaging stations to measure diverted flow
would be included in any of the alternative projects. The location of such
stations would be part of the advanced engineering and design investigations.

Comment: No specific flows are proposed for Alternatives No. 1 and 3.

Response: Tables showing control flow rates have been included for all
alternatives.

Comment: Should not the August, September and October control flow be maintained
at no lower level than that proposed for July.

ResEonse: The flow rates shown were developed in conjunction with the U.S.
Fish and Wildlife Service and represent those values considered necessary for
maintenance of the stresm's fisheries resource.

Corment: Socio-economic benefits to the supplier area must be weighed against
costs. Diverted waters would not be available for use by communities of the
donor area. Curtailment of water supply development caused by diversion by
valley municipalities may result in socio-economic problems.,

Response: See General Responses - Effeect of Connecticut River Basin Water
Supplies,

Comment: No clarification is given as to the types and amounts of compensation
thet would be offerred the reparian communities.

Response: Gee General Responses ~ Effect on CRB Water Supplies.
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Comment: Development of ground water supply sources in esmstern Massachusetts
holds promise, The statement however does not include costs.

Response: ‘A fuller description of economic, socio~economic and environmental
costs associated with ground water has been included in the statement.

Comment: Cost data given for desalinization should be documented further.
Response: GSee General Response - Desalinization.

Comment: A graduated water pricing system could have significant effect on
demand especially for industrial users, i.e. through increased use of recycling.

Response: Ag described in the section on water demand control pricing for
conservation objectives in the long run may have merit,

Comment: The statement lacks reference to the recently completed Connecticut
River Comprehensive Study. There is no indication of how the diversion
proposals fit in with this important study of the Connecticut River itzelf.

Response: Reference to the Comprehensive study has been added as follows:
All alternatives described were included in the 1980 Connecticut River Basin
Plan prepared by the New England River Basins Commission,"

Massachusetts Audubon Society

Comment: There is no program set forth in the Preliminary Draft Envirommental
Impact Statement which advocates an integrated program of water supply expan-
sion ard demand limjitation as the means to a long term solution.

Response: It appears from the comment that the impact statement was considered

to be the Reportion the Northfield Mountain and Millers River Basin water

supply projects., The objective of an environmental impact statement is not

to act as a summary of conclusions and recommendations for a plan of action.

Rether the environmental impact statement's intent is to bring togeiher and

report upon the direct and indirect environmentsl impacts of a project and
slternstives in & separate document., Alternatives to the proposed action

in turn are assessed in the context of the definition of alternative i.e,

one or the other not both. To directly dnswer the questlon, yéa, we récaimended
in the Reports that both the need for project implementation and for lnvestigations

“to test methoda of demand modification be carried out.

Comment: No cost estimates are presented for treatment facilities yet benefits
for the clean up of the Millers River are presented.

Response: Cost estimates have been added to the statement.
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Comment: Socio-economic impacts sre used in the report to favor the structural
appfoach and to damn non-structural approaches.

Response: The assessment of potential soclo-economic impscts under the "go" and
no go' {or with or without adequate supply) was made by a professional con=
sulting firm under contract to the Corps of Engineers. The charge to the
consulting firm was two fold: -

1. Identify changes attendant on the Northfield and Tully diversions that
will affect human populations in the inmediate supply area and among potential
recelivers.

2. Quantify or characterize those changes wherever possible in terms of
magnitude, direction and duration. ' '

Comment: Cost estimates for ground water development in Plymouth County are
not given. '

Response: Costs associated with ground water development have been added.

Comment: Ground water recharge, waste water reuse and the elimination of leaks
were net seriously investigated.

Response: Ground water recharge was investigated and not considered a viable
alternative to the proposed action, Waste water reuse is described in Section
5 - Alternatives to the Proposed Action - Waste Water Reuse as a Municipal
Supply. The possible impacts of a public education and conservation program
have been added.

Comment.: The preliminary draft demonstrates a remarkably discretionary use
of caution,. :

Response: This comment represents an opinion of the reviewer.

Comment: A reasonable assessment of the impact of the diversion on intermittent
wetlands would be necessary in an honest statement,

Response: Stage reductions caused by diversions and impacts on "intermittent”
wetlands has been expanded.

Comment: The impact of the diversion must be added to flood stage reduction
by the existing syster of flood control structures.

Response: The impacts tested and described in the statement represent impact
extremes, If diversion impacts were considered at a time when flood control
facilities were operating the impact would be even less, For example, flocod
flow rates on the Connecticut River at Montague City are 79,000 cubic feet
per second. If the Northfield and Tully Millers diversions were operating
at the same time, stage reductions would be about .2_feet, Tempersture .-

]

increases in the estuary under these flow conditions would be about 0.2°F.
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Comment: Non-game aguatic species are considered insignificant. Each of these
species is part of a complex food web, So in reality, the interrelated
assemblage of populations of such species of fish and the eco system which
supports them must be considered.

Response: See (eneral Response - Biota and non-Sport Fish in the Connecticut River,

Comment: The draft statement fails to describe any analysis of the impact

- anticipated in coastal marsh areas at the mouth of the estuary which, because
of reduced freshet flow, fail to experience the reduction of salinity which

is natural at freshet time,

Response: No significant impects are anticipated in the coastal marsh areas
at the mouth of the estuary. The reviewer apparently has the misconception
that operation of the diversions would cause a cessation of freshet conditions
in the estuary. Freshet conditions in fact would not be halted,

Comment: There is a tendency to downgrade or neglect ecological disbenefits
of the proposed diversions., TFor example, additional fertilizer will be
necessary to compensate for the loss of the annual spring flood soil enrich-
ment; loss of biological productivity in the esiuary; damage to the Quabbin
flshery, loss of recreational canoeing opportunities.

Response: Possible disbenefits are not neglected. However, the minor impantts,
for exemple, expected on downstream flood plains {less than .1 foot stage
decrease at Thompsonville) do not make a case for any substantial disbenefits,
In the cas® of canoeing opportunities affected on the Millers River, this
section has been expanded. The possible introduction of exotic species to
Quabbin Reservoir appears to have been overemphasized in the preliminary

draft based on statements made by the U.S, Fish and Wildlife Service and the
Magsachusetts Division of Fisgheries and Game,

Comment: The statement fails to consider the cumulative effect on Connecticut
River flood stage of the proposed diversions combined with existing diversions
and flood control reductions.

Response: As stated earlier the impacts described are considered for severe
conditions, During flooding conditions when flood control structures would
be operated, impacts sre less than those described. In addition the effects
as described are based on hydrologic conditions which include the existing
Quabbin and Ware diversions., Therefore the impacts as described do in fact
reflect the cumulative effect.

Comment: The authors of the preliminary statement seem %o be operating on
the implicit assumption that all economic growth is good.

Response: 1In the evaluation of all of the projects, the proposed Water Resources

Council guidelines were followed and benefits as well as losses were evaluated
on a three account system. The guidelines were established under the premise
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that the overall purpose of water and land resource planning is to reflect
society's preference for sttainment of the three cbjectives defined as:

1. To enhance the National Economic Development,
2. To enhance Environmental Quality.
3. To enhance Regional Development,

Comment: Loss of municipal revenue is not & valid measure of economic loss,
This would be true only if the community is able to operate its water supply
system at & net profit.

Response: A community would not have to be operating at a net profit in order
to sustain economic losses from water shortages. A water system is made up
of many components which must be paid for regardless of the volume delivered,
For example, distribution systems which were financed by municipal bonding
represent & fixed cost to the community through amortization of the bonds.

If revenue from water sales is not available to pay these costs there, the
municipality must trensfer funds from some other part of its budget, In

turn money transferred is no longer available for other municipel services.

Commnent: A diversified program provides a more desirable sclution than simply
project implementation.

Response: See earlier response on purpose of the environmental impact statement.

Comment: A fair market value for the water diverted should be paid for by the
consumers. It is certainly a violation of equity that communities in the

MDC ares resell Quabbin water to support their tax basis at the expense of
communities along the Connecticut.

Response: It is a debatable point that consumer communities support their
tax base at the expense of communities along the Connecticut. However,
throughout the conduct of the NEWS study, equity has been a major design
objective in the evaluation of any of the projects. Establishment of the
various diversion control flow rates on the Connecticut and Millers River
are one method of insuring an equitable distribution of the resource, Cost
sharing rational developed for the projects for exasmple includes provisions
that the user pays the cost of the water,

Investigations conducted however did not reveal any widespread impacts
to communities located downstream of the diversion intakes., Without such
impacts it is difficult to argue that downstream entities are being injured
and therefore entitled to compensation,
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Comment: The impact statement should state explicitly the projections of
demand for water and the asgumptions which underlie these projects.

Response: Requested informaticn will be found in the Introduction Section,

Comment: There should be an evenhanded and complete statement of the costs
of all alternative epproaches,

Response: Costs for the alternatives have been included.

Comment: The model for the economic anslysis of interbasin transfers should
be that included in the Draft Report of the National Water Commission.

Resggnse: The five criteris included in the National Water Commission Draft
Report for economic anelysis of interbasin transfers were examined, 0On every
count it is felt that the diversion projects wnder consideration meet these
criteria.

With rogerd to the review recoumendation, the projects wmder consideration
would be subject to review by the mechanism in effect at the time of their
gubmittal.

Comment: The preliminary draft isolates each alternative and considers it in
Isolation against the diversion project then discards it. The alternative
of combining measures ghould be asssessed.

Regponse: As required by the National Environmental Policy Act, viable
alternatives to the proposed action which may lessen envirommental impact

must be reported upon. Alternative is by definition "an opportunity for choice
betvween two things, courses or proposiilons, either of which may be chosen,

but not both."

Commént: There is a notable lack of any explicit mention of land disposal of
municipal sewage.

Response: In a highly urbanized area, such as eastern Massachusetts, it is
difficult to find areas large enough to be sultable for land disposal of
municipal sewsge, considering the large quantities involved. In addition,
public health authorities have expressed concern with such operations, Studies
regarding use of land disposel for municipal sewage including availability of
land, possible health problems, envirommental and socio-economic impacts ere
presently being conducted by the Corps of Engineers under a separate NEWS study
on wastewater management. The conclugione and recommendations for these
wastewater management studies will be completed in the fall of 197k.
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Comment: The socio-economic impacts are superficisl, completely non-professional,
biased and totally unconvincing. A neutral consultant should have been retained
for the assessment of socio-economic impacts.

Response: The socio-cconomic impacts were péiformed by an indepeéndent neutral
Er?sﬁﬁlldt ‘upder contract. '

Comment: Construction impacts should be assessed,
Response: See Section 3, B7.

Comment: The statement in several places refers to "other alternatives outside
the scope of the present project”, It is gifficult to understand the statement
unless the scope of the project is, in error, defined narrowly to include only
structurel interbasin transfer alternatives.

Resyonge: In the conduct of the study several contracts were let to consulting
firms on portions of the investiigation, The statement noted was made in one
of these consultant reports and is valid with respect to his scope of services.
However, the entire study considered all alternatives. The statement noted

has heen meodified to reflect the entire study effort,

Connecticut River Ecology Action Corporation

Comment: See Massachusetts Audubon Society's responses.

Millers River Watershed Council Inc.

Comment: Can only deduce that tlie only concerns felt by the Corps of Engineer's
study are for the possible receiver area. The fact that the transfer of water
from the doner area to the receiver srea could cause the same and additional
problems to the donor area Seems to have escaped the Corps attention,

Response: Socio-economic impacts of the diversions are described in the
statement for both the supplier and recelver areas,

Comment: The Millers River only plan {Alternative Mo, l) is the plan supported
by the Council after clean up of the Millers River. The gaging station for
such diversions should be established on the Millers River itself rather than
on the Connecticut River.

Response: As described in the impact statement diversions from any of the
Millers River Basin alternatives would be subject to two control flows. One
of these is on the Connecticut while the second would be in the Mlilers River
basin. '
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Comment: The preliminary draft environmental impeact statement has lost sight
of the "gubt issue" in the enviromnmental guidelines for the civil works program
of the Corps of Engineers.

Response: Guidelines cited were used in the preparation of the statement.

Laura M. Stickel, £.Q. Chairman
Teague of Women Vbters of Ho@xoke Ares

ggghent: No references are given for background data reports.
Response: References have been added to statement.
Comnent: Population growth figures are outdated and too greet.

Response: A comparison of population estimates used in the WEWS report and
estimates recently prepared by the Commonwealth of Massachusettis do not
reveal any mejor differences for the eastern Massachusetts region. Total
population estimates for Worcestér, Essex, Middlesex, Suffolk, Norfolk,
Plymouth and Bristolcounties used in the NEWS report differ by only 1%
for 1990 from the state figures,

Comment: Communities in the "water rich"(referring to western Massachusetts?)
region are regtricted in their water use to a lasrger extent than those muaici-
palities in the metropolitan regions,

Response: A review of communities which restricted water usage in 1966 reveals
that & total of 103 Massachusetis municipalities curtailed supply to consumers

to some degree, Of this total 76 communities were locsted in the central and
eastern Massachusetts counties of Worcester, Essex, Middlesex, Suffolk, Norfolk,
Bristal and Plymouth.

Comment: What will be the environmental impact of rock excavation and spoil areas.
Response: This item is addressed in Section 3, BT of this statement. -

Comment: The historical potential of diversion from the Millers River is not

8 valid reason for carrying out this plan today.

Response; The statement referred to was given as background information. No
changes made.

Comment: Comnunities downstream from the diversion intakes rely upon ground
water supplies. Diversion will have an adverse effect on the annual recharge
of these wells and a potentially disastrous effect on these communities,

Regponse: See comment by David W. Stickel regarding ground water and response.
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Comment: The value of fish other than those species important to snglers
is not considered.

Response: See General Responses - Biota and Non-Sport Fish in The Connecticut
River, :

Comment: It is impossible to accept the statement "no changes are predicted
for vegetative" given some areas probably will receive shorter periods. of
inundation, The vegetative cover is highly dependent on not only aversge
amounts of water but on duration and scason of water availability.

Response: The statement still stands. The amount of “change” in water levels
and duration of flooding simply does not have the magnitude necessary to
promote changes in species composition. The writer realizes the importance
of water levels but also must take into account the characteristics of
successful riverine plants, which, in order to be successful must be very
adaptable to the changes in the river system such as temperatures and varying
water levels.

Comment: I predict seasonal inundation will create a mudflat bare of vegetation
promoting erosion and siltation,

Response: Represents a prediction by the reviewer. No back-up is given so
we cannot respond to the reviewer's rationale.

Comment: What will happen to the water quality of the donor areas should
diversion occur.

Response: Section 3, Environmental Impacts of Proposed Diversions discussion
of impacts on water quality has been expanded.

Comment: The no diversion alternative is, on the contrary the most realistic.
Resggnse: This represents an opinion by the reviewer,

Comment: The MDC at present must add any community to its system which chooses
to join, provides the piping and guaranties purchase of an agreed volume
annually. This creates a poor attitude toward water. Because the communities
must purchase a guaranteed volume the local water resources are abandoned.

Response: Under present Massachusetts State legislation, the MDC system is
required to permit any municipality within 10 miles of the State House in
Boston to become a member wupon application. The MDC is further bound by the
same legislation to allow any other municipality within 15 miles of the State
House which could be reasonsbly serviced by the MDC to become upon application
a member, Any non-member municipality with the approval of the Massachusetis
Department of Public Health can be furnished water by the MDC.

No new member cutside the 10 mile limit can be admitted without a pubiic

hearing and unless the Commission can show financial advantage to the District
as a whole,
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Although historically communities which joined the MDC turned over their
local supplies for administration by the MDC in recent decades, the practice
has not been followed. For example, sinec 1949 12 communities have been
connected to the MDC system and retained their existing sources.

Comment: "Water rich" communities pay more for water than "water poor”
areas,

Response: Costs of water charged by communities varies considerably depending
on & number of variables. Included in these variables are age of gystem,
water treatment required, number and density of service connections, pumping
requirements and other engineering considerations. Comparison of prices
between municipalities is not complete unless a full accounting is made of

the variables {or reasons) which provide the basis for water costis,

For example retail water prices in communities serviced by the MDC vary
from 27¢ to 67¢ per 1,000 gallons.

Comment: Summary sheet eliminates a number of alternatives on the basis of
Wecost™. Diverted water is cheaper only because it is taken without dolliar
payment,

Response: All of the alternatives examined were evaluated on the basis of
environmental, sSocio-economic and economic "costs' not simply on a dollar
by dollar cost comparison,

Comment: Local resources should be utilized. Desalination and wastewater
reuge programs must be examined for implementation,

Response: All of the items stated were evaluated for their potential in
meebting future needs in the Survey Report., Additional data is also included
in this statement.

Comment: Sanitary sewers must be separated from “storm sewers" in future
building programs,

Response: At present building codes require new construction to separate
storm and waste discharges.

Comment: Building codes must be changed to encourage water saving models for
teilets,

Response: In Section 5 - Alternatives tc the Proposed Action - a description

of water saving appliances' possible advantages and disadventages has been
included.
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Coument: Population zoning and regulations are needed to preserve the
environment.

Response: Thie item was included in the Preliminary Draft Environmental
Impact Statement - no changes wade,

League of Women Votergs of Massachusetis

Comment: What we question is the somewhat unbalanced values assigned to
donor and receiver igsues - is the loss of a lawn any more tramatic to

an MDC user then the loss of & trout stream to & Tarbell Brook resident?
Fish and grass sire desirable {hough not necessarily equal elements of man's
eaviromment.

Response: The evaluation process in any project 1s a complex problem.

In the subject project citizen laput to aid in the evaluation process was
sought through public progress and informational meetings, The flodings
included in the project report reflect information gathered at these
meetings,

Comment: NEPA requires exploration of all possible alternatives to a
propoged project including the alternative of no project. We feel that
some of the alternatives are rejected without benefit of tae depth of
enalysie and research given to the proposed diversions.

Response: The aection on alternatives to the proposed action has been
expended.

Coument: Re water demsnd control figures on water use within the MDC
and the manner in which this weter is used must be developed before the
alternative of demand control is negated.

Response: The investigation of the potential which water demand control
techniques may heve in meeting future needs is recommended as a concurrent
action to project implementation.

Comment: Re pricing restraints, is the Siedel and Bavmann assessment of the
minor effect of rate adjustment relevant to MDC?

Response: The assezsment attributed to Siedel and Baumann is included
together with other investigatorzs analyses on pricing impacts to give the
reader the range of opinion which exists on the subject,

Comment: A number of comments interspersed throughout the League of Women
Voters letter refer to the need for a better knuwledge and use of how

and where water 1s used in the communities which would be served by the
project.
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Response: As one of the project report's recommendations, & survey of
avaiomfe water usage and means to insure wise use and consermuation of

this supply was recommended. This investigation would ‘preceei! ‘eoncurrently
with further investigations of the project itself,

Lake Cochituste Watershed Associaetion, Ine,

Comient: The benefits of water demand control should be dizcussed i.n
'grea‘ter detail.

Response: The entire section on alternatives has been expanded including
the :'bo_n referenced section,

Save Qur Streams

Comment: The solutions or alternatives that the Corps has proposed are
long range solutions to the water supply-deuaand problem,

Responae: Represents statement of the opinions of the rev:[mr. HNot -
snsyerable as a ceament,

Comment: This preliminary draft Envirommental Statement is not an honest
assessment of the impact the proposed diversion out of its natural watershed
will have on the two watersheds.

Response: Major portions of the £udy effort were conducted by independent
contractors who are specialists in their particular field, For exsaple,
the Essex Marine Laboratory of Essex, Connecticut carried out the research
vhich indicated that no change is anticipated in salinity levels in the
estuary during diversion periods. The point being that the Corps of
Engineers went to "outside" experts to provide the necessary scientific
imput to the planning process.

Comment: Because the potential of the Millers River Basin as a water
supply was recognized in the 1920's does not necessarily mean that the
solution iz a competent one,, on the suvle answer to the water supply
problem,

Responge: Agree, statement was fncluded to describe the history of water
supply planning in the regiom.

Commeht: The statement that the socio-economic impact on the donor area is to
Té poEitive is highly questionable snd a direct conmtradiction of the fact
that there can be no guarantee made on the quality of the water at the

time of diversion in the basin itself or in-Quabbin Reservoir.
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Response: The installation of edvanced waste treatment facilities on
poin% sources of pollution in the Millers River as part of the water
supply project cannct help but have a positive effect on weter quality
and associated seccio-econumic activities.

Comment: It is & well-known fact that labor forces for thﬂ project would
consist of out-of-town help.

Response: It was assumed that wnion labor would be employed on the projects
and that some mesbers of the affected communities belong to trade wmions,

Comment: If large soclo-economic impacts are to be felt by towns supplied
by the Quabbin-Swibury System in a"no-go" situation, the fault lies solely
in the hands of the Metropolitan District Commission for their failure to
urge couservation,

Response: The Massachusetts' legislative charge to the MDC 1s to supply
watier to member comsunities not to mandate the amounts and use of water,

Comment: Referring to page 150 and the section on the "imposing of
Restrictions on Water Use” the reviewer feels the consumer is willing to
curtail his consumption of water,

Responere: Represents an opinion of the reviewer.

Comment: Page 26 refers in depth to the Priest Brook alternative. This
has been repeatedly denied as an alternative by the Corps, yet it still, in
fact, a viable consideration.

Response: The Priest Brook alternative was included in the statement as
required by REPA. In the project report, this alternative as well as the
Millers River alone alternatives are not selected as the recommended
course of action., In order to prevent further confusion to the reader
the statement has been restructured to delineate clearly the preferred
alternative,

Comment: Silting is obvious on Royalston Road north from a recent con-
struction project on the Priest Brook. Yet the Corps cencludes that
8llting is minimal., This aree hes a fine sand content and the lack

of current survey on silting sgain casts doubts on the credibility of
this statement.

Response: The construction project referred to by the reader is unknown

to the Corps of Engineers. It may be that poor construction techniques

were employed by whoever was involved. Long term recoxrds on silting within
Corps reservoirs available to the New England Division, however do not '
reveal silting as & problem in the area.
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Comnent: The East Branch Tully River again iz a classic exsmple of the
Tack of consideration givem to the natural envirment by the Corps of
Engineers. The eight miles of wetland: det‘inite bound to be affected
by & loss of water necessary to the riverine 8.

Response: Because of interest expressed by meny reviewers regarding wetlands,
m?lomﬁon on this subject has been expended.

(mnnent' Short term solutions is amplified for the period 1989-2000 on
pages 59 and 60. The ststement 'we enviaion “prabable changes",... shows
the type of guesswrk encompassed in this ‘statement. Page 63 hag a
ochart which diagrams the eight yeer period that Millers can completely
liandle the demand. $38 million for an eight year solution is foolish.

Response: The evaluation of environmental impacts in meny cases 18 in

its infancy. In some cases the state of the art only allows the use of
professional Judgement in making predictions hence use of such teras as
"probable" etc. is required. The reference to 38 million for an eight year
solution may be due to & misunderstanding on the part of the reviewer.

The project of course would contribute to water supply needz well beyond
1990 although by itself it could not provide all the water needed.

Comsent: How 18 it that no odor was detected at Millers River? (P. 76)

Response: Statement refers to stations on northern tributaries of the
Killers River, not the main stem of the atream.

Comment: What data backs up low significance of impacts on page 79?

Res ge: References have been added to this revised draft EMrmenta.l
Tepact Statement,

Comment: On page 83, the construction phase of diversion is a definite
Ingredient on environmental impact. The validity of an impact statement
of not including it is questionable,

Response: Requested information is found in Section III, B7 of this
statement,

Comment: MNo guarantee diversion below the presently postulated linits.

Response: The diversion rates tested as described in the statement are
far in excese of those proposed in the considered projects. Diversion
rates below these teated values such as those in the proposad action
would cause even less effect.
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Comment: Chloride table dated 1935-1937 is insidious by ita imclusiom,

Response: The 1935-1937 study of the salt content of the Comnecticut River
was the most comprehensive undertaken up to the present time . Scientists
of the Essex Marine Laboratory, Essex, Conuecticut who conducted our

Lower Connecticut River studies were convinced that Meade's information

on salinity represented the salt condition of the river today.

Comment: There is no basis for the astounding, ridiculous statement that
there will be no appreciable impact on the Millers River Watershed.

Response: Reviewers apparently misread the statement as it reads "that
there will be no appreciable impact on the hydrology of the Millers River
Watershed, although a greater effect will be noticeable on the Millers
River mainstem since a larger percentage of water will be diverted during
the diversion period.

Comment: Current high record rainfall has continued into 1973. This
should be included.

Response: It is discussed,.

Comment: Show that people are willing to conserve, pér the National Wildlife
Federation Survey (1972).

Response: Impacts described are based on the reactions of "case study"
community which has suffered water shortages recently,

C. Russell Shaw

+

Comment: Disturbed Ly easy acceptance of public disapproval of water use
restrictions. It seems essential that public educstion on water conservation
should proceed rapidly.

Response: The alternative of public education and conservation programs has
been added to the impact statement. Although 1t is concluded suck programs
are not in and of themselves alternatives to the proposed projecis such
education programs are included in the study repori's reccemendations.

Jean A, Simoneau

Comment: With regard to the description of the Priest Brook Diversiom,
there is also a tree farm containing more acreage thsn the combined holdings
of the trailer park and rod and gun cluba.

Response: Reference to & tree farm in the project area has been added.
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Comment: In Section.T « Irretrievable or Irreversible Commitment of Resources
reference to "Structure can be removed and the land restored to its former
condition" is fallacious and misleading.

Resggnse: This section has been revized with the above mentioned reference
deleted,

Comnent: The statement "nearly all reparian rights along the reaches of Tarbell
and Priest Brooks affected by the proposed diversion are controlled by the

Corps of Engineers Birch Hill Dam" does not portray accurately land ownership

in the project areas,

Response: The statement referred to is in a paragraph describing the effect
of reduction in stage in the stream reaches downstream of the diversion intakes.
No reference to land ownership is made or intended.

Comment: The impact statements' assessment that the Priest Brook project will
not affect endangered species or bird habitat is hard to believe.

Response: Reviewer miscontrued the term endangered species. This refers to a
list of such species kept by the U.S. Bureau of Sport Fisheries and Wildlife.
This list is reviewed by the Corps of Engineers to insure that no endangered
species would be affected by the project and a statement to thet effect is
included in each project environmental impact statement.

Comment: Socio-economic impacts as described in the impact statement are not
based on hard data.,

Response: The measurement of socio-economic impacts is far from an exact
science. However, in &ssessing such impacts the services of a consulting
firm with experience in such impact analysis was utilized.

Warren M. Sincleir

Comment: Description of waste treatment plants required on point sources of
pollution should read “"advanced waste treatment plants”.

Response: Correction as suggested has been made to text.
Comment: The exact position of flow monitoring stations should be spelled out.

Response: The exact location of flow monitoring stations would be & subject
included in the advanced engineering and design phase, However, the various
alternative descriptions regarding such flow monitoring stations has been
altered to point out that such stations would be located both upstream and
downstream on the river in which an intake is located., For example, gaging
stations would be located upstream and downstream in the Millers River itself
for any plan involving the Millers River.
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Comment: Is the 17,000 cfs control flow used for the Connecticut River ippropriate.
Response: See General Response « Connecticut River Control Flow.

Comment: There appears to be e conflict in degree of flood protection from
Alternative No. 2. One sentence reads "also provides flood control protectlon
while another reads "protection is minimal."

Response: Sentences in the statement regarding possible flood control protection
have been revised to note the minor additional benefits from this plan.

Comment: The statement includes the sentence "Some 30 miles of streams would
become excellent quality™. The location of this sentence leads the reader
to believe tributary water quality would be improved where they sre excellent
quality present.

Respynse: Sentence referenced has been moved to impacts on the Millers River
portion of the discussion.

Comment: Sentence which remds "... it must be borne in mind that Alternate
No. 1 or No. 2 would not be implemented until water quality of the Millers
River meets all public health as well as environmental standards present at
Quabbin® would infer that the difference between the two plans is 8 mgd.

Resggnse: The sentence reference should have read ".., it must be borne in
mind that the Millers River portion of Alternate No. 1 or No, 2 would ...".

Comment : Stage deveiopment of the Millers River preoject using Alternative
No. 1 as the recommended project with the Tully portion of Alternative No. 2
as a back up appears to be a reasonable approach,

Response: = Because of uncertainties regarding use of the Millers River when
needed, Alternative No, 2 {with the Tully River) was chosen as the preferred
project. If asuthorized the project would move to the advanced engineering -
and design phase. During this phase the suitability of the Millers River
water quality based on tests performed at that time would be reexamined., If
the rivers' quality were found suitable for diversion at that time, the risk
of using the Millers River alone would no longer be an element in the project
selected for construction. In other words the design and construction sequence
provides considerable flexibility in choosing the project actually constructed.
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Comment:
Response:
- Comment:
Respénse:
Comment:
Response:
Comment:
Response:

Comment;

Response:
Comment:

Response:

Comment;

Response:

Da.vifi W Stickel, Assistf;nt Professor of Biology,
Holyoke Community College

Abbreviations are used for which no definitions are given,

A giossary h.as been added to the statement.

No references are given for background data reports.

Refgrences have been added to statement.

Typing errors noted,

Corrected in statement.

Costs of groundwater development should be included.

Cost data is now given in the statement.

Questions adoption of 17, 000 cfs at Montague Citylcic'inf_rol
flow and the environmental baseline this flow rafe sig-
nifies.

This item is addressed in General Responses - Connecticut
River Control Flow,

Concrete information that diversions will not have a detri-
mental effect on the donor and recipient area is lacking.

The information contained in the impact statement is not
tended to insure that project impacts are not detrimental!
Rather the intent is to define areas of envircnmental con-

cern such that they may be assessed in the project evaluation.

Statement lacks sound data on the effect of _di_ver sion on basin
groundwater supplies.

The United States Geological Survey (USGS) were asked for
their expert opinion on whether diversions as proposed would
affect groundwater supplies, The USGS replied that in their
opinion no significant impact would occur with the proposed
diversions.
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In the comment stated, reference is made to a paper 1

- presented at the 1971 New England Conference on
River Diversions and a quote from the referenced
paper is included. An examination of the technical
report from which the conference paper was drawn,

~ however, reveals the conclusion that diversions 4

- times those discussed in the impact statement ''would
not decrease the river's recharge capability to any
noticeable extent,"

Comment: Information is lacking as to the environmental impact
of construction and annual cleanup of spoils,

Response: This item is addressed in Section 3B 7.

Comment: Costs of desalted water are given for present technology
not for future potential and desalination is best solution,

Response: This item is addressed in General Responses~-Desalination,

1 Role of Connecticut River Flood Flows in Recharging Groundwater
Formations by Oswald C. Farquhar,
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Hew England Chapter Sierra Club,
Connecticut River Basin Task Force

Coment: Diversification with development of alternative sources of supply
should be undertaken for several reasons. Surface water sources is paxrti-
cularly susceptible to pollution., A statement prepared by Western Mass.
Electric Co. indicates Comnnecticut River water contains phenols, copper,
lead and zinc which mey impede use of this source for water supply. It
should also be noted that Millers River water will at times be drawn
upstream by pumping the water through the Rorthfield Mountain puaped
storage intake.

Response: At present a number of surface water sources are used to furnish
supply to the Quabbin-Wachusett-Sudbury Reservoir system., In the Connecticut
River basin, the Swift River with its highly protected watershed furnishes
water to Quabbin. In addition a separate river, the Ware under adopted
sanitary regulations is diverted to Quaebbin during high flow periods. The
Wachusett and Sudbury Reservoir systems are each supplied water by separate
tributaries of the Merrimack River Basin. In addition to the existing
diversification of sources now used for supply purposes in the main reservoir
system, there also exists within a number of the serviced mumicipalities
independent supplementary sources both surface and ground., Thi: existing
configuration of available sources offers a degree of flexibility and
protection to consumers.

Water quality investigations of the Connecticut River were conducted
as part of the NEWS report. On the basis of those investigations, water
quality in the Connecticut River was found to be suitable for use after
storage in Quabbin, It is anticipated that existing river water quality
will be significantly improved following plenned pollution control measures.
In order to insure continuing high quality water within the system, &
menitoring program is included in the reports recoemendation sectlon.

The reference to Millers River water being drawn into the Northfield
Mountain intake refers to & low flow condition., The contemplated diversion
would occur during high flow periods.

Comment: Changing economics resulting from improved technology and periodic
reassessment of priorities should be factors in weighing alternativea., For
example, desalinetion in the future may provie economical,

Responze: The statement's snalysis of alternatives to the proposed action
is Eased on present state of the art, Prior to actual construction of the
project the then state of the art of alternatives together with priorities
would be reevaluated.
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Comment.: Flood waters are necessary to the salt: fresh water balance
in the estuary. The success of the anadromous fish restoration program
depends on the exceszs flow of fresh water in the Connecticut River in
late spring time,

Responsge: These items are considered and described in 3A-1 and 3B-l.

Comment: The importance of developing ground water supplies have been badly
uwnder emphasized.

Response: The section on the ground water alternative has been expanded.

Comment: The use of Quabbin waters for flushing pnrposes should be re-exmuined
for the Chicopee and Charles River,

Response: To our knowledge Quabbin water is not used for flushing the Chicopee
and Charles River. Water released from Quabbin is in accord with a U.S.
Supreme Court ruling. Re regulation of Quabbin Reservoir releases were
investigated and ars described in Altermatives to the Proposed Action.

Comment: A reorgenization of priorities within the MDC is urged. The South
Sudbury and Cochituite Reservoirs and the Sudbury River should be cleaned
up and used in the system,

Response: The potential of utilizing portions of the Surlbury system is
under investigation by the MDC,

Comment: Finally, the concept that what is good for Boston is good for
the Coomonwealth should be reconsiderad.

Response: Represents an opinion of the reviewer,
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GINES/RY OF ECOLNGICAL TERMS

.

Telow is a List of ecological terms which are used freguently Ly personnel

of the |
Statements

Terms wderscored in a definition are
Vhere approprinte, closely asscciated
thetically, (See, --<), following the

ACCLIMATION -

T
l

LDAPTATION -

LEROBIC-

ABAE

ATADROMOUS
(A-HA-DRO-
HOUS)

ANABROBIC-

APHDTJC ZONE-An area within the wster colwur in which |

LUTOTROPIIC -
(AU~TO LRI~
PRIC)

BERTEOS -

nvnrOHmPntal Resources
and oller correspondence,

Section when writing Enviromnmental Impact

.

separately defined in this Glonsary.
or related terms are gited paren-
definition.

Physiological and behavioral adjustments of en orgenism in
response to a change in environment. (See Adaptation).

Change in structure, form or hobits of an organism to better
fit changed or existing environmental conditions. (See
Acclimation). :

Refers to life or processes occurring only in the prescnce of
free oxygen. (See Anacrobtic)

The siwplest of sll plant forws having neither roots, stews,

nor leaves, Aligae foris ths base of the food . Ch13n in Po“atlc
envivouncinls. DonMe spdcicd woy oresto oy sonce Lo obher

life forms when enviromacntal conditions are suitable for

prolific growih.

Perteins to those Tish that spend most of their life in salt
water but enter freshwater to spawn; e.g. salmon, shed,
striped bass; ate. (See Catadromous)

Refers to life or processes occurring in the abscnce of free
xypen. (See Aerabic)

light does not pene

trate with sufficient intensity to maintain pxotosynfhe@;s.
. {Se¢e Buphotic Zone)-

Self nourishing; denoting those organisms that do not requirve
an external scource of ergsnic material but can uwiilize lighs
encroy and manufaciure thelr own food from inorganic waterials;
e.g. green plancs.  (Seo Ma2bterctrophic)

Collective term for organisms atteched or resting ou the bolteom
or Lliving in the bottom sediments of oceans or lakes) e.g.
oysters, cluas, voras, sibtacked algae, flownders, (Sze Hexton,
Demersal, Pelagic), .
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BIOMASS~

"BIOTA~

BOD (biochem~
ical oxygen
‘demand)

BRACKISH
WATERS -

CARNIVORE ~

CATADROMOUS -
(CA-TA-DRO-
M4OUS)

COD (chemical
oxygen de-
mand) -

COMUHITY ~

COPEPODS ~
~ (CO-PR-PODS)

DEI‘TRUA.L"
{DE -}ER~
SAL)

DETRITUS-
(DE-TRI~
- TUS)

" DIATOM-
(DI-A-TOH)

The total emount of living material in a particular babitet
or area; or, an expression dealing with the total weight of
a given pupulation of organisms.

All 1ife of & region,

A measurcment of the amount of oxygen required by aerobic
{oxygen demonding) orgeaisms (usuvally bacteria ) in the
decomposition or Treak-down of orgenic matter. (See COD)

Those areas where there is a mixture of fresh snd salt water.

Pertains to an animal that feeds on other animsls., (See
Herbivore, Omaivore)

Pertaining to fish that spend most of their life in freshwater,
but migrete to the sea to spawn; e.g. American eel. (See
Anadromous) .

Measurement of the oxypgen equivalent of that portion of the
organic matter in a semple that is susceptible to oxidation
by a strong ckemical oxidant. (See FOD)

An assemblaze of populsations living in a prescribed area or
physical habitat; all the populations occupying a given area;
the living portlon of the eco%xst&m.

A group of minute aguatic organisms (about 0.1 inches long)
that have rounded bodies end a pair of elongated oarlike swim-
ming appendages; found everywhere in shallow waters and part

of the open-water plankton of ponds, lakes and oceans, (See
ettached figure)

Pertaine to those}aquatic organisms that live near the bottom
of & body of water. (See Benthos, Pelagic, Nekton)

The mass of non-living metter composed of dead organisms (and
their fragments) and the inorganic constituents such as clay
particles and sand grains.

A single-celled algae encosed in sl intricately etched pair of
silica shells that fit together like a box and its 1id; they
occur abundantly as floating forms in plankton. (See attached
figure) :
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DIURRAL -

ECOLOGY~

BCOSYSTEH~
EMBRYO -
(F¥1-BRY-0)

EPILIMION-

ESTUARY -
EUPHOTIC
ZORE ~

EURY -

EUTROPHIC-

EUTROFHICA~
TION-

FOOD CHAIN-

GENUS-

1, Refers to an event, process, or specific change that occurs.
every day, usually associated with changes f{rom day to nignht,

2. Pertaining to those organisms that are active during dey
time, '

The study of the relation of organisms or groups of organisms

to their environment; the science of the inter-relations between
living organisms and their enviromment; study of the structure
and function of nature; the science of the living environ-

nent; environmental biology.

A unit in which the community and the non-living environment
function together.

An early developmental stage of an organism produced from 8
fertilized epg.

In a thermally stratified lske, the uppermost layer which ex-
tends from the surface to the thermocline; (See attached wap,
also Thermocline, Hypolimnion)

That portion of a coastal stream influenced by the tide of the
body of water into which it flows; a bay, at the mouth of a
river, where the tide meetes the river current; an area where
fresh and marine waters mix. (See Brackish)

The lighted region of a body of water that extends vertically
from the water surface to the depth of effective light pene-
tration. (See Aphotic Zone)

Prefix denoting a wide range of tolerance of an organism to
& specific environmental factor; e.,g. euryhaline refers to
salinity; curythermal refers to temperature., (See Stecno)

Term generally applied to a shallow, highly productive body of

water which possesses an cxtensive littoral zone with plant

growth and is rich in the basic nutrients. (See Oligotrophic)
The naturnl process of the maturing (eging) of a lake; the
process of enrichment with basic nutrients leading to increased
production of organic matter.

The transfer of food energy from the source in plants through
& series of orgenisms with repested eating and being eaten.

A rank category in the Taxonomic classification for a group
of very closely related “species. (Ex: the white perch,
Morone americana, and the striped bass, Morone saxatiles, are
very closely related species and have therefore been placed
into the genus Horone)., (See Species)
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HABITAT -
EERBIVORE -

HETEROTROPH-
(HE-TER=-0 -
TROPH)

HYPOL TN TON -

The specific type of place or location where an 6rganism lives,
(See Niche) '

An organism that feeds on plant material. (See Carnivore,
Omnivore)

An -organism which smst obtain both inorganic and organic raw
materials from the environment for survivel. (See Autotroph)

In a thermally stratified laske the zone which extends from
the thermocline to the bottom; usually devoid of oxygen and
high in carbon dioxide. (See Epilimnion, Thermocline and
atteched map)

INVERTEBRATES~ Animals without an internal skeletal structure (without a

LITTORAL-
(LIT <10 -RAL)

NANNOPLANK ~
TON~
RATALYIY~

NEKTON-

NICHE~

NUTRTENTS -

OLIGOTROPHIC-

OMNIVORE -

PARASITE ~

backbone); e.m. insects, clans, lobsters. (See Vertebrate)

A relatively shallow area within a body of watér which extends
from the shore to the edge of a deep hole (freshwater) or the
edge of the continental shelf (ocesnlc waters).

Very minute plankion not retained in a plankton net equipped
with Ko. 25 silk bolting cloth, (mesh, 0.03 to 0.0 mm).

The rate at which new individuals sre produced; the birth rete.

Collective term for the actively swimming organisms in oceans
end leskes, (See Benthos, Pelagic, Demersal)

An organism's way of life; its "occupation,"
S H P

Elements, or compounds essential as raw materials for or-
ganism growth and development; e.g. carbon, oXygen, nitrogen,
phosphorous, cte,

Term generally applied to a relatively deep body of water which
lacks an extensive littoral zone and is poor in dissolved
nutrients; plankton is usually scarce and productivity is low.
(See Eutrophic '

An animal which mey subsist on plant foods, animal foods, or
both, (See Herbivore, Carnivore)

An orgauism 1living on or within a host organism, more or less
detrimental to the host. (See Symbiosis) :



PELAGIC~ Habitat zone comprising the open waters of a boasin. (See
Nekton, Benthios, Demersul)

PHYTOPLARKTOR~ Collective term for the plants of the plenkton. Unattached
© microscopic plants subject to woveaent by wave or current
action. (Sec Zooplankicn)

PHOTOSYLTHESIS«A biochemicel process by which orpganisms manufacture sugar or
other carbohydrates from inorgenic rav materinls with the aid
of light and pipuents such as chloroplyll.

Energy
CO, + Hy0 + from chlorophyll- CH,0 + O, (by product)
Suvnlight carbolyydrate
wit
PLAWKTON - Collective tern for pessively floating or drifting plents

(phytoplackton) end animals {zZooplemkion) in a body of weter;
consists largely of microscopic organisms,

POLLUTICH (water) Those wman-induced chinges in the waber which are dameging
to the uses which other men make or might make of thosewsters,
and of their products. Any dlupairment of weter quslity bhad
adversely aad wircasonasbly affects the subsequent beneficial
uses of such water. '

POPULATION~ A collective pgroup or orgunisms of the ssme species
occupying a particular areo.

PRODUCTIVITY~ The rate at which energy is stored by producer oiganians
- {chiefly green plents) in the form of organic matter which
can be used as {food material .

PROLIFIC~ Pertaining to orgenisms that heve a high reproduction rate
end normally produce farge nuvmbers of young.

RESPIRATION- The coaplex series of chemical and physical reactions in all
living orgonisus by wiich the energy and nutrients in food is
made ovailebie for use., Oxygen is used and carbon dioxide re-
leased duriig this process,

SERE = Any plven stage in the ccological successica of cowmunities.
SE%?ILE- Perteining to those orgenisms that are permanently attached
(sts~sTIE) to a surface and sre not free to uove about.
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SPECIES -

STERO~

SUCCESSION -
(ecological)

SYMDIOBIS -

A category of texonomic classification below geonus renk
defined as an orgznism or orgunisms forming a netural popu-
lation, or groups of populations, thut transmit specific
characteristics from parcnt to offspring. (e.g. the white
perch, Morone, americana . KEach species is reproductively <
=~ (genus) {species)
isolated from other species vith which they might breed.
Hybrids, the results of iaterbreeding, wsually exhibit g
loss of fertility. :

Prefix denoting a narrow range of toleraﬁce of an organism
to0 a specific environmental factor; e.g. stenohaline refers
to salinity; stenothermol refers to temperature. (See Eury)

The orderly process of community change; the sequence ¢f
comnunities which replace one another in a glven area,

The intimate living together of two organisms of different

(S¥M-BI-0-SIS) species for mutual or one-sided benefit. (See parasite)

TAXOROMY -

PHERMOCT. T =

VERTEERATE ~

ZOOPLANKTON -

List compiled

Classification of organisms with rcference to their relation-
ship (rcsemblances and differences) in the plant and animal
kingdom.

The trensition zone between the warm eniliwnion and ccld
Iymolivmion of siratificd bodies of watery zoue of rapid
drop of tempersture with depth; temperature equals or
exceeds 1°C (1.8%F) for each meter (39.37 inches) of depth,

Animals that have an internal skeletal system (with a back-
bone); e.g. fish, man. (See Invertebrate)

The -animels of the plankton; unattached microscopic animals

 that bhave minimsl capability for locomotion., (8ece Phyto-
plankton). .

by Robert J., Leger-Environmental Rescurces Section
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE - - ,
Mansfield Professicnal Park, Storrs, Connecticut 06268

December 15, 1972

Mr, John Wm. Leslie

Chief, Engineering Division

Department of the Army

New England Division, Corps of Engineers
424 Trapelo Road

Waltham, Massachusetts 02154

Dear Mr. Leslie:

‘We have reviewed the Preliminary Draft Environmental Statement for:
The Northfield Mountain and Millers River Basin Diversion pr0posals
of the Northeast Water Supply Study.

The effects of the proposal as set forth in this statement are outside
our area of responsibilities; therefore, we have no comments.

Sincerely,

N A A
" L ‘-'...:) -
*Cr“['-k-—l:fz el Ll P
Robert L. Hilliard

State Conservationist
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE - '
29 Cottage Street, Amherst, Massachusetts 01002

December 18, 1972

Mr, John Wm. Leslie, Chief

Engineering Division

New England Division, Corps of Engineers
Department of the Army

424 Trapelo Road '

Waltham, Massachusetts 02154

Dear Mr. Leslie:

We have reviewed the Preliminary Draft Environmental Statement (November 1972)
for the Northfield Meuntain Water Supply Project, Miller's River Basin

Water Supply Project of Lhe NEWS Study with regard to the cnvironmental
aspects related to our areas of expertise, I have conswlted with the

State Conservationists in Vermont and New Hamphire and we have no comment

to offer on this statement,

We appreciate the opportunity to review and comment on this proposed
project. : : .

Sincerely,
i
- |
! ! : Ly
',-JVJ,{_“' e
Dr. Benjamin Isgur
State Conservationist
/
ec: K. Grant
D. Burbank {N.H.)
C. Right (Vt,)
T. C. Byerly

91 DEC ST



URITED STATES DEPARTMENT: OF AGRICULT!JRE

.SOIL CONSERVATION SERVICE N . o

Federal Building, ‘Durham, New ‘Hampshire 03826

Lo
. . u 4

Novenber 29, 1972

-

Mr. John Leslie

Corps of Engineers
424 Trapelo Road
Waltham, Massachusetts

t + -

Dear John:

We are referring the PrePFiminary Draft and Enviromzental Statement
for the Northfield Mountain Water Supply Project and the Miller's
River Basin Water Supply Project:to. Dr. Benjamin Isgir, State Conser~
vationist, Soil Conservation Service, Anmherst, Massachusetts, for
review and comment, :

" His response to you will represent the Soil- Conservanion Se:vice 3
- views on this project.

Sincerely,

lSL!af1§5L¢ﬁ~J§~a~Ll

Donald G. Burbank ‘
State Conservationist ' : e




UNITED STATES DEPARTMENT OF . AGR!GUL‘TURf
SOIL CONSERVATION SERVICE

337 Cowesett Avenue, West. Warwick, Rhode Island 02893

Nowember 21, 1972

Mr. John Wm, Leslie, Chief

Engineering Division . . PSR
Department of the Army . S
Corps of Engineers } S el
424 Trapelo Road _

Waltham, Massachusetts 02154

DearVMr. Leslie.

The Soil Conservation Servm&e in Rhode Island has revzzwed the
Prelimlnary Draft Environmental .Statement.for: -The Northfield -
Mountain and Millers River Basin-Diversion propesals. o! the '
Northeast Water Supply Study. ST,

The physical efferts of .this proposal do not touch on any of
our areas of responsibility. Therefore, we have no comment.

Sincerely yours,

Uttt

Austin L. Patrick Jr.
State Conservationist



UNITED STATES DEPARTMENT OF AGRICULTURE ,
SOl CONSERVATION SERVICE , 96 College St., Burlington, Vermont 05401

December 1, 1972
. |

" Mr. John Leslie
Corps of Engineers
424 Trapelo Road
Waltham, Massachusetts

Dear Mr. Leslie:

»
In regard to the review of the Preliminary Draft and Environmental
Statement for the Noythfield Mountain Water Supply Project and the
Miller's River Basin Water Supply Project, Dr. Benjamin Isgur, State
Conservationist, Soll Conservation Service, Amherst, Massachusetts,
will respond for the Soll Conservation Seyvice as per your request.

Sincerely,

(”/7"4',.(7 77 ‘/--'//:M
Craig M/ Right
State Conservationist

cc: Dr. Isgur
R. Davis
H. Hilner : -



w 2 AREA OFFICE Boston, Masnachuzetts
- . " g 2
2l *;’ ' 'BULLFINCH BUILDING, 15 NEW CHARDON STREET

S, | i I & BOSTON, MASSACHUSET TS 02114

"',' “‘.
. January 2}, 1973
REGION | o e . ,
REGIONAL OFFICE Y R : : : R

BOSTON, MASSACHUSETTS

Mr. John WM. Leslie

Chief, Engineering Division

Department of the Army :
New. England Division, Corps of Engmeers
L2}, Trapelo Rcad _ _
Waltham, Massachusetts 0215!4

Dear Mr. Leslie:

Subject: New England Division, Corps of Engineers
Prelinminary Draft Environmental Statement .
Northfield Mounvain Water Supply Project
Miller's River Basin Water Supply Request

We have evaluated the preliminary draft environmental impact
statement for the subject project. The project inwwlves so-
lutions for meeting future water supply requirements for East-
ern Massachusetts and explores various alternative ways to
meet the projected needs fo» this region. Proposals include
diversion during high flow periods from the Connecticut River
via the Northfield Mountain pumped storage facility directly
to Quattin Regservoir and by three other alternative methods to
utilize and transport water from the Millers River Basin to
the Quattin Reservoir.

The review of the statement was made based on the areas ofs the
Department of Housing and Urban Development's responsibility
and expertise were taken from CEQ Guidelines, April 23, 1971,
and include land use and maragement planning in urban areas
with respect to Parks, Forests and Outdoor Recreation, Flood
Plains and Watershed areas.

Our evaluation indicates that the statement asg’ subnitted is

adegquate and that it does not impact on HUD.projects. The- tu—Z: -~ -

statement also appears to cover adequately the environmental
aspects of the project.

;’nvﬂ fp,] o, DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT  AREA OFFICES

Hantford, Connecticut
Manchester, New Hampshire

IN REPLY REFER 10!

We do recommend that the proposal be reviewed by the appropriate
areawide planning agencies to determine consistency with Compre-

hensive 'Water Plamning in those jurisdictional areas.

L



o

This agency has no additional comments wiih respect
to the Preliminary Draft Environmental Impact State~

‘ment. -

Planning and Relccation

2.



U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
7 mEsionoNE
990 tcthersficld Avenue
Haertford, Connecticut 06114

November 24, 1972

w rEPLY REFER Yo: 01-06.3

, NEDED-R

Mr. John Wm. Leslie Preliminary Draft Environmental
Chief, Engineering Division Statement for: The Northfield:
Department of the Army Mountain and Millers River
New England Division, Basin Diversion proposals -

Corps of Engineers Northeast Water Supply Study
424 Trapelo Road s
Waltham, Massachusetts 02154 : : 6 !
Dear Mr. Leslie:
We have reviewed the subject Draft Environmental Statement and ]
‘have detérmined_that.it has no adverse affect on the:Feéerai- é

; :
aid highway program within the State of Connecticut.

_Sincefely yours,
-~

4]

For: A, J, Siccardi
Division Engineer



\

A

L. 8. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
REGION ONE
6re J.P.K. ¥l BUTLuING
POSTON, FASUAGIUS#S 0R003

IH REFLY ALFER TO!:

Docawber 22, 1272

Liv, John ‘i, .uesli r, Chl
Corps of Iasincers
Lok Trapele Rozd

Valtham, Massachusebis

Daar Mr. Losli

Pleass b2 advised that we hove no sirnificont
corments on the Draft enviconmenial uta,l,umm foir The
Korthfizld Mownteirn and }Millewos River Bagin Divessicn
proposals of the Lorthsast vater ;:‘upply study »

. ¢

e appreciate the opportunity affordsd to us
Lo review the Draft Statement.

Very truly yours,

éz' '/’,-{:LA.":"_(..: 4
¢ . / S

E. insky
Acting Division inglneecr



U. S DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
 REGION ONE

1 21¢ Tederal ™iTding
Concord, New Hampshire .

-

IN REPLY REFER YO:

Decasber 26, 1972

¥r, John . YTeslie

Chief, Envincerins Division
Vew ¥n:1zand Division

Corns ol niineers _
Doevtment of tha Ammy

L2iy Trapelo Foad

Walthar, assachusatis

Dear lr. Teslia: |
Supject: Draft Environnental Irwwct Statemem:t
"Northfield : nun*ain and ¥illars 1‘9er Basin

T.-Iater Supnly Dr‘oject.s

Wle have reviened the sablect dqut E1S8, suurﬁtted by your
Notvembar 12. 1972 Iettrr, and il do=g not aomear that
your prepesed proiects will hwm any 8i ulflt‘ant effect

on our tic hway progr: o in New liamp shire,

Thank you for the opportunity to comment.
Sincercly yaurs,

T, T .053'0]5'&3701{, [¥
Division Em;ine’ r

'A‘,OO



FEDERAL POWER COMMISSION
Frl
52“?232%&3 Pfgza y
New York, New York 10007 — !

December 21, 1972

Mr. John W. Leslie
Chief, Enginering Division
Department of the Army

. New England Division, Corps of Engineers
424 Trapelo Road

Waltham, Massachusetts 02154 iy -
Dear Mr. lLeslie:

We have feceived your Preliminary Draft Environmental Statement
for the Northfield Mountain and Millers River Basin Diversion proposals
of the Northeast Water Supply (NEWS) Study.

Our principal concern with developments affecting land and water
resources 1is the possible effect of these developments on bulk power
facilities, including potential hydroelectric developments, and on
natural gas pipeline facilities. The proposed Northfield Mountain
diversion project would use a high flow skimming technique principally
during the spring run-off period. _

The diyersion of 375 mgd, when Connecticut River flows are high
would not affect the power operations of the Northfield Mountain pumped
storage project. It is anticipated that abaut 1100 acre-feet of addi~
tional storage in the upper reservoir would be provided as would the

‘necessary head works and comnecting aqueduct to Quabbin Reservoir.

We apprédiate the opportunity to comment on this matter.

Sincerely,

7. 2
/" John H. Spellman
Regional Engineer



' | C zxzcurlve OFFICE OF THE PRESIDENT.
OFVICE OF ECONOMIC ' WASHINGTON, D.C. 20506

a{\_ﬁmr:»\-‘ FIT T E T 1 N M T . ) l
— K ¥ - ' N - L . B .- + :

L!A!,V__,Jj"]'-! i
Wa U td d ududd )

January 10, 1973

Mr. John Leslie Re: Draft Environmental Statement
Chief, Engineering Division Northfield Mountain and
Departmcut oL Che arwy Millers River Basin Division
New England Division : Massachusetts

~ Corps of Engineers
424 Trapelo Rood : o
Waltham, Massachusetis 02154

" Dear Mr. Leslie:

Phillip Sanchez, the Director of the Office of Economic Opportunity,
‘has asked me to respond to your letter regarding the draft environmental
statement on the above mentioned project.

This office in coordination with our Regional Office and the affected
community action agencies have carefully reviewed: this statement. On
the basis of information from this review, we have no reason to believe
that the proposed action will iHave an adverse environmental.impact on
the low income neighborhoods involved Should we receive any further
information we will advise. S o :

We appreciate the opportunity to comment on this draft statement,

Sincerely;--* ot :i:::;)
//’th‘('\, K * 7
Arthur J. Reid, Jr.

Director i {
Intergovernmental Relations
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20 Somerset Soreet, oston ox0s

December 28, 1972

Mr. John William Leslie

Chief, Engineering Division

Department of the Aimy - C .

Corps of Engineers

424 Trapelo Road

Waltham, Massachusetts 02154

Dear Sir: _ -
I have been requested by the American Water wOrks'

Association to submit any- suggestions or recommendations

regarding Preliminary Draft Environmental Statement for the'

Northfield Mbuntain and Millers River Basin Diversion pro--

posa;s of the Northeast Water Supply Study, copy of which

enclosed herewith.

I have taken tpé liberty of sgnding yqu.accppy of

my report. - : Cae D
Very, Eruiér\ yours,
B Q1Uhn Wy
Allan Grieve, Jrj&b
Director of ‘atp ivision and
Chief Water Suppiv Engineer.
AG/AM



LI I IIECL Ll (de fy e U LSS/ UIOLLS

e/ﬁzavgéa/?WA'ﬁzﬁﬁdnzl Cﬁiwaw&hwm&

20 c/g{/m/.mé /Sl reet, tﬁﬂ.‘fé‘”f o308

December 28, 1972

Mr. Cliff. Atkinson, Jr.

. Secretary, Resourcecs Division : o
American Water wOrks Association

704 National Press Building

Washington, D. C. 20004

Dear Mr. Atkinson:

" In accordance with your request of December 7, 19?2,
I am submitting the following comments on the Preliminary Draft
Environmental Statement for the Northfield Mountain and Millers
River Basin Diversion proposals of the Northeastern Water Supply
Study. '

[+]

‘ This 1is a very comprehensive report involving solutions
for meeting future water supply requirements for Eastern Massa-
chusetts and the possible environmental impacts. Cooperation of
the various Federal, State and local agencies has been very good.
Many public meetings have been held to furnish information and
solicit comments on the various proposals.

The present water supply situation in Fastern Massa- .
chusetts 1s very critical. With sharply increasing water consump-
tion, plus the request of additional communities to join the Boston
Metropolltan Water District, it 1s becoming more difficult to f£ill
Quabbin ocur main storage reservoir. The present year, 1972, has
had above normal rainfall. However, it does not preclude the
obvious and critical need to augment the existing system with
additional sources. The total consumption from tae Metropolitan
District Commission water system has exceeded its safe yield for
the last four years, which clearly indicates the serious need to
immediately undertake a program to augment the supply.

The.following is taken from the report of the Metro-
politan District Commission relative to the diversion of excess
water from Millers River and other sources into Quabbin Reservoir
as requested by Chapter 66 of the Massachusetis Resolves of 1971.

7.



Mr. Cliff Atkinson, Jr. = 2 - '12'728"7'2,5,

- "Failure to augment the existing supply system could
turn the apparent advantage of the 1972 surplus into a condition
wherein a water crisis of monumental proportion could oceur beyond
the next ten-year span which could impact adversely upon those
communities which are presently served and those communities which
must be served in the future by the Metropolitan Water System."

Additional sources of water are necessary for the
Metropolitan District Commission to continue to supply its users
with an adequate water supply. Further, these additional sources
are needed in the very near future if a serlous water shortage
which would affect 40% of the population of Massachusetts 1s. to
be averted.

The amount of water that may be diverted at Northfield
Mountain is limited by Massachusetts law for over a three con-
gecutive year period to 375 million gallons per day for each day
that the Connecticut River flow exceeds 17,000 e.f.s. at Montague
City. Diversion is prohibited by law on any day when Ilow 1is
less than 17,000 c.f.s. (Chapter 766 of the Acts of 1970).

The diversion of any flows above 17,000 ¢.f.s. at

_ antague City in Massachnsetts would seem to be somnd resource
management.

Chapter 803 of the Acts of 19?2 authorized and directed
the Metropolitan District Commission to make studiss of and prepare
comprehensive plans and programs for the further development of 1ts
water supply system for the purpose of providing the cities and
towns which are members of the Metropolitan Water District, the
cities and towns which are eligible to become members of said

 district, and other municipalities of the Commonwealth which are
obtaining, or in the future may obtain, ‘all or a- portion of their
water supply from the facilities of the Commission.

The New England River Basins Commission'recommends con-
tinued evaluation for adverse environmental effects throughout
project planning, development and operation, with nitigation of
-énvironmental damage or repair by removal of the cause,

Transfer of excess flows from the Connesticut River
Basin in considered an essential short term solutisn and is there-
fore not considered inconsistent with a long term strategy of

- satlisfying resources needs through sound managemens of population
and economic growth pa+terns.

As stated in the report, "The planning rrocess, which
ineluded extensive engineering studies and an assessment of the e
biological and environmental data accumulated durirg the study

perlod, did not uncover any irreversible actions or “drastic effects
on the area environment."

1.05



Mr. Cliff Atkinson, Jr. - 3 - ' 12-28-72

The consensus of opinion is that no real or substéntial_
injury, damage or adverse effect will result from the proposed

. diversions. MNo significantchanges in the hydrology, water quality-

or general ecology is expected In the main system of the Connecticutj
River.

I would recommend that the American Water Works Associ-
ation generally endorse the concepts identified in the report with
regard to the ecological, environmental, and public health aspects
of the various proposals. .

It 1s also recommended that appropriate action be taken
if future studies reveal the risk of any adverse environmental
impact.

ry tr Yy yourls, '
Lg&u, éNLELLQ S
Allan Grieve, Jr./

Director of VWater Division and
Chief Water Supply Engineer.

AG/AM | T L ‘



OFFICE OF GOVERNOR

STATE OF NEwW HAMPSHIRE
CONCORD 03301

December 13, 1972

" Mr. John William Leslie

)

Chief, Engineering Division

pepartment of the Army

New England Division, Corps of Engineers
424 ‘frapelo Road. :

Waltham, Massachusetts 02154

Dear Mr, Leslie:

The Draft Environmental Statement relative to The

 Northfield Mountain and Millers River Basin Diversion

proposals of the Northeast Water Supply Study has been
reviewed by this office, and we concur with the Statement
as written and have no additional comments,

As the designated State Clearinghouse under the
provisions of Circular A-95, we distributed the Statement

"to other interested state agencies for their review,

Enclosed are copies of the regponses and comments we have

received,
[ )

Sincerely,
Wi sedlte NG
Alexander M, Taft
AMT/as

Enclosures’

DIRECTOR OF COMPREHENSIVE PLANNING
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TO

N

STATE OF NEW HAMPSHIRE
INTER-DEPARTMENT COMMUNICA""ON

-

DATE November 27, 1972

Mary Louise Hanzock, Director A7 At (oFricE)
Office of State Plamning 5’4' 4 e ‘

t

Draft Environmental Statement for the Northfield
Mountain and Millers River Basin Diversion Projects

Raymond P, Gerbi, Jr.

In view of the remoteness of this project and the absence
of any tangible direct impact on the State af New Hampshire, we
have chosen not to submit any forms) review, Since nearly two
hundred fifty parties were sent copies as patt of the review
process, we feel we can better expend our energies on other

_matters, oo

MLH:mb

.20
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INTER-DEPARTMENT COMMU\'ICATION

DATR November 27, 1972

George Gilman o . AT O'ﬂcﬁ
Commissioner ' :
Preliminary Draft Envzronmental Statement for

The Northfield Mountain and Millers River Basim
Diverson proposals of the Northeast Water Supply
Study ‘ -

Raymond P. Gerbi, Jr..

Assistant to the Director

Office of Comprehensive Planning
State House -

offers no connmnt.
L

GG:c

Department of Resources &
Econonic Development

Office of the Commissioner

O B



The State af Veur Hawepshive
ik
COMMISSIONERE
Klet T C-AUL.&N. P. E., CHAIRMAN
Rk € POTTER. VITE GHAIRMAN
MARY M. ATCHISON, M. D.. M. P. H.
RICHARD A. BUCHK
DOMNALD €. CALDFRWOOD. P.E.
BERNARD W, CORSON
RICHARL M. FLYNN
GFORGE T. HAMILTON
MARY [LOUISE HANCOCK
CECRGE M. McGEE. SR.
WAYNE L, PATENAUDE
JAMES VAROTSIS
JOHN W. YORK

filater Supply aud Hoilution Coetenl Cottission
fireseott Yark
PO, Box 95 —105 Lowdon Radad
‘Coanrord 03301

December 26, 1972

Mr. John W. leslie, Chief
Engineering Division
Department of the Army
Mew England Division, Corps of Engineers
424 Trapelo Road
Waltham, Massachusetts 02154

RE: NEDED-R

bear Mr. Leslie:

ETAFF

WiILLIAM A H:AI..\" e
EXECLY WE ZIREZTLR

THOMAS A. La TAVA, P.E.
DEP.TY ENECUTIVE OiR:
ANL. C+IEF ENGINEER

CLARENCE \W. METCALF,
DIRECTOR OF
MUNCIPAL BERVIZES

Regarding the Northfield Mountain project, we have no
comments as the entire project is apparently outside the JUFISdICtIOn

of New Hampshlre.

Regarding the Millers River diversion prOJect, there appears
to be no adverse effect on any waters within the juriséiction of New

Hampshire.
of the project area within New Hampshire jurisdiction.

Yours very truly,

/.____,_.-—“- , " e
u‘/.;//_ T S L
Stephen W. Leavenwortk,

Associate Sanitary Encineer

SWL/hyv

We, of course, cannot commit the future use of those parts

N e it
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Diepartment of Administration

STATEWIDE PLANNING PROGRAM— ,

265 Melrose Street
Providence, Rhode Island 02907

‘_ January 2, 1973

Mr. John Wm. Leslie ,
Chief, Engineering Division
New Fngland Division, Corps of
Engineers

Department of the Army
424 Trapelo Road
Waltham, Massachusetts 02154

Dear Mr. Leslie:

This 1s to inform you that this agency has'revieWed'the
Environmental Impact Statement for the Northfleld Mountain

.and Millers River Basin Diversion proposals (reference NEDED-R)

in accordance with OMB Circular A-95.

After having reviewed the proposals and having been in

'. contact with other state agencies on the matter, we have no

comments to- make on the draft statement at this time.

DWV/TC/1ln

Yours very truly,,

{ pmks 7 J///%

Daniel W. Varin o
Chief, Statewlde Planning



W

TRl

R A I N TR TRL T IOy I RN O B I G RV S SR SR

January 12, 1973

wEe Jonn We hesiie, Chdel _
Engineering uivieien !
Department of the Army

New England Division, Corps of Enginecrs

424 Trapelo Read

Waltham, Massachusetts 02154

‘Dear Mr. Leslie:

We have reviewed the draft environmental impact statement for
Northfield lMountain and diller's Fiver Basin Water Sunply Projects.
We are concerned about the impact of tlhis wroject on the Quabbin
Reservoir and the suitability of the water quality of the rivers
involved in this diversion.

The Environmental Protection Agency would like assurance that
the turbidity of the water entering the Quabbin Heserveoir will
be low. 7The final impact statement should state how turbidity will
be monitored and controlled, We recommend that turbiditvy units
not exceed five Jackson units. We agree with the {assachusetts
Department of Public Health Directive which recormends that
diverted waters be chlorinated prior to the entrv intoe OQuabbin
Reservoixr. The final statement should indicate the pronosed
effoctiveness of the chlorination in reducin~e pnilution loads
and should indicate how other impurities untrcarable by chlorinaticon,
will be controlled.

Pollution abatement plans for the Connecticut River are imnortant
in controlline the introduction of nathogens inte the raserveir,
In order to suarantee the purity of Quabbin Reservoir the final
impact statement should indicate modifications in the oroposed
project that will be made 1if tine water qualityv is not found
suitable for diversion in 19706,

In order to provide maximum resident time and maximum dilutien,
we recommend the discharse of diverted waters in the western branch
of the reserveir., 3By doing this, the discharpe point will be a
maximum distance from tue withdraval point. T1¢ the diversions
are discharged in the niddle pranch, we {ecl tiat there is a chance

WO T MENNED . TN TG T DU S AR A T :
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Mr.!John W. Leslie
Jenuary 12, 1973
Page Two

of water shortécircuiting the withdrawal noint, thus minimizing
natural purification benefits.

The project sinould include the use of a monitoring device
to measure radicactivity. Ve are concerned about the possibility
of an accidental spill during times of diversion. The final
statement should indicate the method that will be used.

We have been assured that there will be little fluctuation
in the river level since water will be diverted only during
times of maximum flow. ‘ine final statement should give more
detail on this subject by assessing the effect of this project
on fisheries downstream, Until we reccive this detailed ‘information
in the final statement, we cannot assess adequately the environ~
mental harm created on the river itself,

We are looking forward to reviewing the final impact

statement . -

Sincerely yours,

Joan Harrison .
Environmental Impact Coordinator



THE ASSISTANT SECRETARY OF COMMERCE
Washington, D.C. 23230

December 28, 1972

Mr. John W. Leslie

Chief, Engineering Division
Department of the Army

424 Trapelo Road

Waltham, Massachusetts 02154

Dear Mr. Leslie:
The draft envirommental impact statement for The Northfield

Mountain and Millers River Basin Diversion proposals of the

Northeast Water Supply Study, which accompanied your letter

of November 13, 1972, has been received by the Department of
Commerce for review and comment.

The Department:of Commerce has reviewed the draft environmental
statement and has the following comments to offer for your
consideration,

It is not explicit whether the Miller's River plans are included
in the Connecticut River diversion impacts given in Table 1

(p. 58). 1s the Miller's River diversion included with the
Coninecticut River diversion in Figure 1? .

In the discussion of public health aspects (pp. 43-48) mercury
analyses are reported for the Conmecticut and Millér's Rivers
but not for the Tully River or Wachusett Reservoir. Pesticide
analyses are reported only for the Comnecticut River,

The section on the use of weather modification as an alternative
to the proposed action is generally well covered. We have three
rather minor comments specifically related to this section.

[ 1

(1) Page 115, third paragraph, line 5

Substitute "National Oceanic and Atcospheric .
Administration' for "Umited States Veather Bureau."



L\

%

g
(2) Page 116, second paragraph

Evideuce gained through National Oceanic and
Atmospheric Administration (NOAA) research -
suggests that winter cloud systems over Lake Erie
may be modified to produce additiomal precipitation.
This will not alter the conclusions reached by

the Corps of Engineers, namely, much research
remains to be done to improve the state of the o
art of weather modification and, at present,_
reliance upon cloud seeding is not the best solu-
tion to problems of augmenting Eastern Wassachasetts
water supply. However, the Corps of Engineers
should be aware of proposed NOAA weather modification
research in the Great Lakes Basin. :

.(3) Page 117, first paragfaph; lines 8-9

Suggest rewording along the lines;c.. .‘. moet
precipitation would be taken up by plants and
soil," :
We hope these comments will be of assistance to you'iﬁﬂthe'
preparation of the final statement,

Sincerely,

Galler
Deputy Assigtant Secretary
for Environmental Affairs -



OFFICE OF THE DIRECTOR

United States Department of the Interior

BUREAU OF MINES
WASHINGTON, D.C. 20240

. oo becemi)e..r 20, 1972
ER-72/1345 -

Memorandum

To: Chief, Engineering Division, New England Division, Corps of
. Engineers, Waltham, Massachusetts

/‘)' .- YT . &) . . )
-Through;‘&Assmtant Secretary--Mineral Resources %V“\ SoU 99 1972

From: Director, Bureau of Mines

Subject: Preliminary draft environmental statement, Corps of Engineers,
Northfield Mountain and Miller's River Basin Water Supply
Projects of the Northeast Water Supply Study, Franklin,
Middlesex, and Worcester Counties, Massachusetts

We have reviewed the preliminary draft environmental statement concerning
possible water supply proposals under consideration for the purpose of
providing water to the Boston Metropolitan District. The statement is a
general treatment of the potential impact from obtaining a supplementary water
supply from four alternate sources via Northfield Mountain and Miller's River
water basins. The supplementary supply would be diverted into the existing
Quabbin Reservoir.

Mineral production in the general area of the project includes sand and gravel
and stone. In 1970, production was valued at $1.5 million in Franklin County,
$13.8 million in Middlesex County, and $4.0 million in Worcester County.
Soapstone as well as feldspar and other pegmatite minerals have been produced
in the area, although there has been no production in recent years. There are
also inactive lead, zinc, and graphite mines in the vicinity of Tully Mountain.
v, 1
Tunneling, as proposed in the project, might have some impact on the mineral
resource potential. The environmental statement should include a section
on the geology of the region. It is suggested that such a discussion be
included in Section II, Environmental Setting Without the Project. Then,
Section III, Environmental Impacts on the Proposed Action, could discuss

Zl



Memo. to Chief, Engineering.Di'vision.', New England Division, Waltham, )
Massachusetts, Subj: Northfield Mountain and Miller's River Basin;
Massachusetts -

any environmental impacts caused by construction. Although we do not
believe the project will have any major impact on mineral resources or
mineral activities, we believe a brief discussion of geology and possible
mineral involvement is necessary for the statement to be complete,

T e
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UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF OUTDOOR RECREATION
~ FEDERAL BUILDING
1421 CHERRY STREET

IN REPLY REFER TO: PHILADELPHIA, PENNSYLVANIA 19102

4

27 bic w2

Mr. John Wm., Leslie

Chief, Engineering Division

New England Division, Corps of Engineers
k2l Trapele Road

Waltham, MA 02154

Dear Mr. Leslié:

Mr. Bruce Blanchard, Director of the Office of Environmental
Project Review, U.S. Department of the Interior, has asked
us to reply directly to your November 13, 1972 letter with
the Bureau's comments on the preliminary draft environmental
statement for the Northfield Mountain and Millers River Basin
Diversion proposals of the Northeast Water Supply Study.

o : ) :
The draft statement has in most instances addressed the technical
and hydrologic consequences of implementing diversion of
Connecticut River and Millers River water into Quabbin Reservoir
to augment the municipal water supply for Metmmpolitan Boston.
Unfortunately, with the exception of limited discussion of the
environmental effects of reduced river flows and the short
term effect of reduced water supply for urban Massachusetts,
it has largely failed to identify and assess recreatfon and
open spece related environmental consequences of the proposals,

In regerd to the Northfield Mountain, the draft statement
fails to mention the effect of the proposed weter supply diver-
sion on the recreational features of the projest which are
included in Exhibit R of the current spplication to the Federal
Power Commission for an operating license. Copies of the
Department of Interior's' comments of January 14, 1972 (FPC #1889)



2.4

and of February 14, 1972 (FPC #2845) have been enclosed for S
your information as part of this response. While the Federal
Power Commission has not acted upon these recommendations -
a5 yet, the pending nature of the license operation deserves
special consideration in the environmental statement in regard
to possible adverse or beneficial effects on recreation,

The statement's discussion of the Millers River Diversion fails
to specify if additional reservoir clearing or vegetation changes
due to protracted inundation will have any adverse effect of
recreational facilities at Tully Reservoir.

The statement's references to transmission tunnels required
for diversion do not provide sufficient deteil to determine
the environmental implications which might be associated with
the construction or long term operation. These references

in the statement should be expanded and furthermore should
include consideration of mitigation measures to reduce visual

and physical 1mpacts, as required, for the leagth of ths

structure.

In the discussion of short term needs for augmenting water -
suprly, the statement indicates that demand reduction techniques
at the present time are ineffective yet the statement fails -

to consider the effect of supply raticning at present levels
88 a tool to stabilize interim growth of the region.  Technically,
no action is a single purpose alternative and the no growth -
aspect associated with such an alternative could provide a - .
means of prolonging the utility of the present water supply
system while allowing sufficient time to develop long term .
independent alternatives. At the same time, such sction would
represent an opportunity to consider and resclve socio~environ=-
mental problems which will be intensified indirectly by your
alternative which assumes, encourages, and.enhances the present
rate of growth of Southeastern New England. We believe the
statement should be expanded to include discussion of the impact
such an alternative would have on prolonging the utility of the
current water supply system.

. t ‘ ] .



We have provided these comments to you for technicel assistance

purposes and we hope they will assist you inr further developing
your statement,

Sincerely yours,
1 -

Acting Regional Director
Enclosure

A
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United States Department of the {nterior

< OFFICE OF THE SECRETARY

' R
. WASHINGTON, D.C. . 20240, EC:.W ST
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.

My, ?l a3
Thls ic in vreply to your letter of Octsber 15, 1970, requeasting
our vizue smd connznts on a lonse applicotion by tkz Vestern !
Mzssachusotts Electiic Company for the Turners Falls Project '
(FPC Vo. 1859) loccied en the Conmacticut River, lassachusetts,
We nave cavicwed the llecensing informauion and subnit the following
cozaents for your cencideration h.d usec,

“The Departm 3nt of the Interior has participated in tle Connecticut
River Bzsin Conprehensive Study zs well as the Comae

icut River
2 have aizo nzde a3z on=-site

National Roeraation Avea Study,

inspection of the Tumiers Falls Project, 3asad on thesa studies

informetion provided by the amplicant, FPC's 1568 Evcluztion Report,

and the Mascachusetis Stateuwide Comprehensive Cutdsor Racreation !
Pian, we find the zaplicant's Lxu_b,t nto be deficicnt The . .
continuzd ojeration.of the :“ojcc. should not have a & snificant

zévorse cffeet on the recreation use of the grea, s0.%C w uld have &”’/
no ovjacticn to reliceasing the nroject from 2 recrezilional stand-

point p*OV¢dcd that the appl cent preparc an acccpitable Tihibit Re.

A

The oubdcor recreaticn nezds

and potantizl of the nroject sros
have besn documented in several o studies and roports, Long thaoe,
tha Connazceticur Rivar 3acin Conpreheasive Vater ond dzlated Land
Rezsoures Imvestigoticon 1nd1c_tes that o:ly 25 vareznt of the
recreation boziing potential of irpounced wateres witHn the
Connacticut River Dasin is b ing utilized azd that the recweation
potontial of hydroelicctric projects is not being utilzzd, A
significant portion of tha o LSC?C and future outdoor roerzation
neads of thie resica could be wmet through rezlizatioz of the .
potenticl Inherent in the Turncys Fzlls Rzscrvoir, Thz presant
Tipibit R dozs not coataln a plen which adezquately provices for
optimun 1"b1ic outdoor reercaticn vze of project lané and waters,

: - '

\ie note tH** the Turncr Falls Ragervoiv serves as the lewer vool
for the Ilovthficld Mountain Punnod Storag: Projact (P8 Kol 24835)
and thet the applicant stzates in the Zvhibic R "this'sroposed
BExlnizit D aupmonts provosals made uvider the Novthiiedd Mountain
project 11 the doveloznment of foeilities is geared to counplement
ané supsovt a comdrencasive plon arprovad by the tassrchusatts i
Denpcstiznt of Razura) Resources and the Federal Buremu of Cutdoor
« Reeraatioa,” However, we find that tha propossls ineerporated in

2]
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the liceuse for the lNovthfdl

actions that are dircetly ¢

(1) tha cotstruciidn, orarats
Brock avec, and (2) tLh~ cquisi
area which is to be mode avdila
Bua to locnl oonesiticn wi unde
is beiny pronosed for deletion
Therefora, the vemaining avez

parulul'” assl Tt
tion potential of the Turner: fzlls

1d Mouatain project brovidc for .two .
ioted to the Turaer Falls project:
and naintenance of the your “41e

cnd for the Pruchang Brook

he Comnmonwealth of H;ssactusetts.
ho Souvw uﬁle Broclh avea
'hhficld untein Puoject,
ieid Project will caly '
ation of the full recrea~

ic project should includz the sta dard
:ing to recveztion use and devclopment that
opriat FPC L-Forn,

iay liconse i
termg ond con
are contalned in the ap ™

" The Comnecticut River in the project zrea supports large and small
=

v
wouth brss, ¢hoin pickerel, walleye, yellicw and white perch,
noxtharn pi! , bullheads, channel catfish, crappie and earp..
Upstrean runs oi bc catadremous Azmavican eel, the zaadromous
tooricen shad, alewife, Atlantic sturgzen 2nd szlmen are bloched
dame, Jﬁoo., brown and rainbow tUout inmtadit the

by projoet s
tributa"ies zr:d ave occasionally fourd in the nain stem. The”
strecn pevtion of Turners Talls pend (t: tzilrace of Vernon
hy'"OCLc“tr plant) provides good trout fishing in the s; :na.'
Fishing sressure is noderate in the river oz the dan up-
st"c,w to Tie ferrows"; norliuerd the pr 3 lfgatc. ;rd the
v

riily.e s ic ly f==ricza shzd
se of Zzlleus Falls, unstrean frem

salmon weré able to negwtizte the _
‘ed the rxvcr further Lﬁftream to B2 nche:.'

ot @
3

H.n

<
the proiect auza, -Atlen
¢ifficuit rapids and ase
Falls rzor Canzan, Vermo

'J
T
.

Public Low $9-304 approved Octobar 30, 1965, authorfzed the . - -

&

Scecretary of the Icterios to initiste with the ceveral states a7

F-4

COOter“tiv" B og:an for the c¢ornserveation, dove 103“%~L zad enucucew
nt ¢f the Neticn's gnadremous fich. As 2 rasult of .this let,

'th- flvm h“d w ife ciencifes of the Stztes Vc*ho1-, Neir,

' setts and Coanec tlbut the lzticnal Merine

nd. cur ureau of s.uLL Tisherias znd Wildlife

iraved proqran to restere the ruas of

Luerican shod ¢ 'salzon dn the Conrecticut River singe
Doezobor 21, 1 ) he both z Policy Co,.':.i e znd a
Technical Comzittce For Fisheries Monageman 3 have boen ested lished

.- under the terms of . a forpal agreetent, '
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ch;r.l biolosical studies cenducted by the Techniezl Comzittee
y -

hava estcblished that the Cennacticut River p"ov1ucs steitchble

Amaviesn shad and Atlontie salmon hobitat upstreen Irom Turaars
Falls DHJ. Goals hove bc n astebliched for fish nassage &t each

1

barrier d2m In the river baced oa qualis y and exn o the
upatrazm hablitct. IDnginceving poromate fox f¢»a hss:" facilities
L% B o

have besa devalc coed for Holyoks, Tubners Falls, Vermon, Pellows Talls

'«:\d ililcéer Doms.

‘The vepstt on thc Cemprencnsive Bosin Study of the Comnccticut

River Besin now boing considersd by the Conmzeticut River Iasin
Coozréinating Cermititce recommonds that fish pessage faeilitices te
provided at five main stem dams including the Tuzasrs Falls Bam,

to accomplish thie objectives cf tha anadvomovs f{isheries restora~
tion prosran. The Secretery of the iInterior, in cosperation with

the Technical Committee for Fisheries Manascment of the Connecticut |
Rivoe Basi., has specified a 1973 date for completion of fish passage
facilities at Turners Talls Den

[
2
4
[
L8
2]
T
w
He )
[

The POLiCY Comnitiez £ sent of the Connoecticut

Y

Tichax . o
fiver Jasin hes Ice ed that the ias ancous minimunm flevw
relecsced fronm the five major dams on the Connecticul River, Wilder,
Bellouws Falls, Vomrnen, Turnevs Falls end Holyoke be rnot lnss than
0.25 Zect n2r sacond per square nile of dreinaga zrea (CFSM),
Thus, the ninipom instantoncous fleov resuivemant for Turnars Falls
is 1780 CFS ia cxder to develop and maintain the znadromous f£ish
runs in this scetion of the river., ~

Taz pond facilities of the Turners Falls Project will be modified
as descerided in FPC Order 541 to provida zdditicnal volumz required

for pums storezna use, To accormlish t.z » bascule aad tiéinter

§

:

spillwey. s tes will be enlarged to raise tﬁe =ocl 3.4 fect, thus
éeeponing the shalley water arveas of Dorion Cove oxd degrading
the watoricuwl hobitat fouad thera, Ralsing the water le «cl wou pT

not eroate a cemparsble amount of challow woter he
Tae preiect cothervwise will have no significant effoct on wlld‘lxe.

The epplicant’s Exhibit § irdicztes that conzideration is being
givan to the construction of a fizhing platfcra dewmstrean of
Cabos Statlicn. Provisions nay have to be mace for the closure of
portions of the receuvvelir, river znd pousy canal teo fishing to
insure fizherman safety at tha project. The final dacision on
the fezsibilicy gf ?.fishing platforn and poscible cpoeial rejela-
tioas rezar ing flehinng in or zdjazecat to project fmeiliries should
be defezved until final operztional procedures are implemented.
.3 P .
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tionzl use plan is fully comna 101; with Exhibit § at
tinze, As the impacts of polliution abztemsnt aad -
1 protection “:d ernhancenent programs develcep graater
ctive opadriunitizs for outdoor ye creational Lses,
zting to ficzh and wildlife, both Exlibits R -
atcd to mzet Increzscing demands, e vecommand '
e anznded to incluede provisicas for periodic
eration with tha aporosricte Tederval .and State
r.i“e future fish and wild l;lc ncv;lormcn; needs.

svirormonta

. and 2ore attra
including tho

and 5 sk oa"

thas Exhibi

review in co

agencies to

g L

The project will not adver
or tlie mineral inductry.
Indiza loads under the ju
believe thc inclusicn of the
any operating license will be
Turners Toalls Project sust be w
facilitics zad 2 nminirun instants
to confiict with the on-poinn Fe
arizéronovs iish in tha Conneetic
reguirczints and the othar Dz o
thisg roevicw ve d¢o not recommend a re
lchnee nor do we object to the issu
do uzke the foilowing recomzendat

1. The ap llckﬁt ba ?aculred £o pren "va 2 revised znd
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ncc»ﬁuuble Lxnhibit R prior to _re issuance 0 &n

The revised plon shou ld Zncluae the foilowing:

\4

(a) Provisions fo* the incediste developmant
facilities included in the thrce designe
‘recreation areas: Cabot Woods, Eronch Camal,.
and U11LJ Parhk.

(b) Identify the hddltlonhl 1 nds at Turners Ialls

-+ Reservoir uwnich are reguired to help maet future
outdoor recreation develoomiant needs ab tie project
with an 1“L;ca:ion of tuc location, size znd
ounerchip of these lands, '

- {e) The location, tyhe zhd nuiber of the various
recreztion facilities plomned for future
devclopmant, -

(@) Provicions for the develo opment of boat a2ceess
areas in the upper reaches of the Turners Fells

T ﬁ

e 5
Reservoir, particulsrly on the wast bank,
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2.

(£) ““ovz

(e) 4 plea for recreatica devalepment and us2 of lands
in the 2.7 mile stretenr of the river between the
dan and Cabot S-ut101 Tovachsuszeo, .

a3
ion .;:H thc h,,rop-lauc ?ecﬂ:al, Sthtc and

thcy a:ise

Ve further recowmend that the revised “An1b~t R be prepared
in coornzrction with our Bureau of Gutdoor Rzcraation, tho
Masscchuscetis Departucnt of Nztural Resources, othor appro-

priate amcncies,end the licensees for the Nortmfield MHountain

Project (Yo, 2485) to acsure that the full potential of
project is rvealized end that the revised plan Is consistent
with tha Yorthficld Mountzin recrocticn preposzl. In the

evoat that the licensae ¢

not own adecuzte lznds to mzet

(e2c1ct
tha feture recreation needs at the Turners Fells Project,
thea in hzeping with the Cormicsion nal*cg the Iihibit R
shoeuld ihb_cuue the measuzes that will be tehan to zoquive
and dnclude within project bourdaries caough lamd to ascure
tha ontz'ua developnent of the recreation poteniial of the
projoect.
: ° ,
‘In order to provide for the censervotion zad deycleopmont
of thz fish and v;l “fe ragourecs it is raccasted that
the licease contain the stondardé conditicns zelzting to
fich and tllalz:c as contained in the coproprizza F2C
L~=Tora., The following snccizl conditions are zlso racon-
- mended for inclusion inm eny license issucd for this project.
. L
"{a) Tre licensees shall construct, opcrate and meaintain
or skali erranp2 for the censtruciion, omerztion znd
naintenznce of azproprizte £ich nassage fooilities at
the Turrners Fells Project by 1973 in aceoerdanca with
the paramaters set forch by tha Technical Cormmittee
for Fishevies Minanement of the Cennactiest River
Zasia. Final dosign drouines of the fish poscaze
faeilitdes c?:il!Ha subittad to the SceTetevy of
the Ynterior for apnroval prior to corstrmetion oL
the facilities,
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f)

(b) - The license shall modify projeet operationg as e
'~ may be recessary to previde an in,L;uuancous‘d15Ch=r
of 0.25 CrsX (1730 Cr$) threeyh: Turners Folls Dam 23
recemncaded by «the- Policy Cormltbpe for Fichcries
lznaganens of the Cennecticut Iiver Besin fovr purposes
of dovelening ond nmalntaining zn znadromcus f_un T
in this secticn of the Connecticut R:ver.

5 seat out fo- review by
ity for ecorrylng cut the
Tusion Countrol Act resztad with
the Bzpavtmant of the Interion, Since then this recsonsibility wes
ncd to the En V;LUZTLTV;T Protection Lgency (z24).  To meintain
continuity in the Federsl review pro 2 cnall eleo list ghe
vate quality control concerns of LPA forx your considerztion and use,

1z Prooject, ©
€o as fur dovmst u .
stycanm of this de .ﬂ, o 2 gols
Srecueticn in disc oived oxyoeca couconivation ond chinges in Other
vater gunlity sazdmoters indicative of a desredatioen in water
quaiity. Tha mdinimum level of dissolved ouyszan conceuiraticn occurs
in the vieinity of the Maossachusetts - Comnccticut Stzte line,
The States of How Hammshive, Verisnt and Moscaghusetis have o
genarally claccified thae Connectlicut Ziver fven its scurce to tha
nolyske o as Class B, Delew the dan the river s clessifiid &p
Cleoa €. tateors oif 3 classificaticn ove sultghle for vacreatisy,
includdng bedy contoct sports, cucg_lcnt fizh and wildlifc heditat
and, after sdocusie tfeatmmmi, pubiic wetor cunply. Clacs Cowuoterss
provice Iov uses sinmilar to those of Clzzs 0 with tha enception of
watew coataet sjorts.  Areas below thze Tumaers Falls-Projeoct have
ated from approval znd are the subject of continuing

miea reduce

.
2
bS
: River dom=
i

gtice

n cencral, the impozes of this oype

ofd 1ot éincharg2, zdvirsely aliccts the

neturel vecreotion conacity of the
traticss of fatvouoesd pollutints,

cemand and by doevcasing strcam velecities
susyonded matter, Lecauvse ol the depond

¥ ond fov continucl upsrading of nreseat vaters

ent adeguate streamilow is a vital

226 S



\' o?f"

uatar guality criteria for Class 3. watess of Ve rmoas - and
i a

=

.-hasr‘uhu"~t 5 requive, in part, thot the dissolved ouygen level
‘he vot less thon 75 porcent of the saturaticn level during at

" laase 16 hours ol any °‘ 1‘our peried, and uot less than 5 mpfl
at ooy tina, liew Bamsshire's eriteriz roquires not less than
75 parcent of the seturciion lovel., lzsed on flow sotinmutes at
the Massschusetis~Conncecticut Stote line, thare is indication
“that by i8¢0 o flew of cpprowinctely 1500 CFS would be nccocsary
to achicvz this 75 percent lovel and by ©he yeor 2020 a flow
of 32CC CTS will be veguired. Inhevent in those estimates cre
assurptions that waste sources will be adequately treeted by
&5 perccnt removal of the ouygen demanding westes and that all
flows wili be continuous. .

dnelysis of stweanflow data for eight unregulated rivers in

the Comneciicut RNiver Dasin indicatesz that the avezage 60-day

low £leir with 2 10-year return period cmounts to 0419 CFS of

flcw per sguare mile of drainage arez (CSH). OCn a similar basis
the S0-day flcw averaoes 0,22 CSH, ¥We believe thel 2 flow
equivaleat to 0.2 CSH represents 2 lew flow which could 2asoncbly
be capcc-;d under most natural conditions,

[¢]
4]

In \icw of the raJhtfopv.*n of the project and its potential
¢cifeet oan downstyerm water cuhl ty and tha waintenaneo an

‘- enhoncenant of loag-tern uses vwhich will be providad by high

quality water, it Is recozmzaded that the license Include

provisicns walch would pernit the establishment of speciiic

flov reguirezents as follows:
Tre Licensec shall, in the intzrest of maintaining
gualizy in the Conﬁ°ct1cn nlvcr, provide such fac
or OulLY opzration as ordevcd ay the Federol Powe
Coraiission upon thh recomzondation of the Massochucetts
Division of Water Pollution Coacrol c¢r by the Water Quality
Office of tha E vzro'rcn»al Proteccion Agency after nofice
2ad cpportunity for hesring,

‘As stinulcoced in Section 21(%) cf the Federal Water Pollulion
Control .ot of 1870, Staie Copiification of reasonzble ussuvance
that gpplicable ws:eL uality stendards will not be violated must
be obtainad within three years of the date of the fct (oy

April 3, 1973).
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We appreciate the opportunity to submit our vic&s and comments :
on this licehse application by the Western liassachuseits Eleetrie .
Cowmpuny. = ¢ - . S ,
. : o T . - '_' - . ; .
i .Sincercly yours, .
‘ _ (8gd) V. W. Lyons c .
Deputy Assistant Secretary of the Interior
Honorabic Kenneth F. Plumb :
Secretary : s
Fedaral Power Commission
‘Washingten, D. C. 20426
»
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United States Department of the Interior -,

'OFFICE OF THE SEGRETARY -
WASHINGTON, D.C. 20210 RECEIVED - B.O.1

B - 2 2 MAR 1972

S S  HB 4N
Dear Mr. Plumb: : , . ,

-

This is in reply tO‘yOur'lettér of October &, 1871,

. requesting our views and comments on an amendment to

Article 41 of the Federal Power Commission license for

the Northficld Mountain Pumped Storage Project (FPC

No. 2485). The following comments are subnitted. for your
consideration and use. ° :

The outdoor recreation needs and potentials of the project
area have been cocumented in scveral studies and reporis.

“In our August 12, 1965, letter to you concerning this

project we noted that the Ccnnecticut River could be
developed to provide outstanding outdoor recreation cppor-
tunitics for the people in this heavily populated arca.

‘We further noted that the area lacked suificient recreation

. resources and shell be responsible for the developnent of |

facilitics to meal the needs of the people zmd that the
proposcd Northfield Mountain pumped storage recreatiocn
deveropnent would help to satisfy these needs.
The Commission in Opinion No. 541, Opinion zad Order
Yssving and Amending Licenses for Project Hos. 1889 and
2485 (issued May 1%, 1968) recognized the recreation
importance of this project. Article 4l of the license

for Projeect Mo. 2485 provides that the licersees shall
expend $1,350,000 in the initial development of r&cresation

the Four Mile Brook arca and shall purchase and make
availeble to the Commonwealih of Massachuseits the land
required for the Pauchaug Brock area. - We understand that
the land for the Pauchaug Brook arca has been acquired by
the licensees, :

The proposed‘amendxent‘tb Anticle 41 would dolete develop-
ment of the Four Mile DBrook area and would mrovide that
funds be devoied to the develovment of other recreailonal
resowmrces. lowaver, the proposcd anendnent does not .
designats a specific replacement for the tour HMile Brook

area. Also we [ind that the licensees have zot fully

+
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1mp1¢n°ntcd Artlcle 41 of the license by planning for and
providing the additional initial dcveloonou required to

meet demonstrated public needs at the project. In fore-

going the Four Mile Brook recreation dev;loan:nt the .
recreational use plans for both Turners 2lls . and Northfleld
Mountain are affected since the planning at both of these
progect was interrelated. We also believe there is an
immediate need for recreational developmen» in this area.

We recommend that approval of the Anendm nt to Article tl -
of the Horthfield Fountaln license be conditioned with the
stipulation that within six (6) months alter the date of

. the approval the licensees will:

l. : Provide a suitable replacement for the Four ;.L//////
' ‘Mile Brook area. D S

2. ~ Prepare an acceptable tlme schedule for the :
‘ expenditure of the monie s providad by the
license for the. achL31tlon of lands and -
- —development of facilities rejuired for meeu—f"
ing the initial recreatlon needs of the
project.

Empha31s should be given to the development of sites along

the Connecticut River between the Massacﬁure*ts, Vermont,
“-New Heuspshire border and Turners Falls Lam, which are

refercnced on page 7 of Opinion No. 54l. ; -

We also recommend that the licenseea_prepaﬂe amendments

to Exhibit R within one year of the date c¢f the approval .
. of Amendment to Article 41 to reflcct, the e appropriate, °

the following lnformatlon , o ,

. '.The location of the lands planned for future \//////
_ development. . oo '
2. “The location) type and number of various

recreation facilities planned fer future .
‘deve?opment according to antlclpatbd demeand.

3. A time schedule as to when tbrse fac;lltles ;)/(/
: -_W111 be prov1ded ' . v

b, Identlflcatlon of the facilities shown for
future development that are to he provided
at the sole expense of the lizern stes and those
facilities which will be provi ‘ded in coopera-
tion with others,



State Fisheries and Game Department to carry
out the trout stocking program which was
planned for the Four Mile Boook impoundment.

5. The location of the facilities to enable the //////

We further recommend that in implementing the stipulations
suggested for Article 41 of the license and in preparing
the amendi:ent to Bxhibit R the work be accomplished in

~ cooperation with the Bureau of Outdoor Recreation, the

Burcau of Sport Fisheries and Wildlife, the Department of
Natural Rescurces of the Commonwealth of Massachusetts,
other appropriate agencices and the licensee for the adjacent
Turners Falls Project (FPC No. 1889). This cooperative

. planning c¢lfort will assure that these plans complement and
.are consistent with the recreation propesals at the Turncrs

Falls project.
We wish to thank you for the opportunity to review the
proposced Amzndment to- Article 41 of the license for the
Northfield Mountain Pumped Storage Project.
Sincercly yours,
tssdj Ve ¥ Xyons
Doputy Assistant Secreta'ry of the Interior

Honorabic Kenneth F. Plumb

‘Secretary

Federal Power Comnission
Washington, D, C, 20426
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UNITED STATES ,
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERIES AND WILDLIFE

U, S. POST OFFICE AND COURTHOUSE
BOSTON. MASSACHUSETTS 02109

Gis O
i

’ “uu

Division Engineer
New England Division
U. S. Army Corps of Engineers

[
™

424 Trapelo Road -
© Waltham, MA 02154 - 8 A l
Dear Sir: L
' -

‘d ’ .
This" letter conﬁtitutes our review of your preliminary draft environmental
.statement entitled, "The Northiield Mountain and Millers River Basin Diversic
" Proposals of the Northeast Water Supply Scudy.” '

Our comments were prepared in response to a letter from the Chief, Engineeri
Division, dated 13 November 1972, and do not represent review comments of the
Department.

Qur comments are as follows:

1, Project Déscription

. Alternative No. 2 ~ Tully-Millers Diversion .

-

The section should include a statement to the efféct that the control
flows, (tables on pages 21 &. 22}, are estimates, not permanently set, an
may have to be adjusted when the project is implemented. Control flows
gshould be discussed for Tarbell and Priest Brooks and incorporated into
the environmental statement. ) : : :

Alternative Ho. 3 - Tully Complex Diversion

Define: c¢leared, grubbed and stripped. The layman may not have a clear
understandirg of these and other words. A glossary would be helpful.

2. Environmental Setting Without the Project

Northfield Mcuntain Diversion - Connacticut. River Basin

This sectlon should discuss the important sport fishery which exists in
the lower river from the estuary to Holyoke Dam. Commercial fishing is
primarily in that section below Haxiford, Connecticut. The discugssion .
should mention that the fish lift at Holyoke Dam has passed shad since
1955, but is inadequate to handle larger runs of salmon and shad in

the future. The section should mention that a technical committee for
the fisheries management of the Connecticut River Basin, formed in 1967,



%3

LT

is primzrily concerned with the restoration of anadromous fish. The
committes is made up of representatives from fish and game departmentz of
Connecticut, Massachusetts, Vermont and New Hampshire, and the Bureau of
Sport Fisheries and Wildlife and Naticnal Marine Fisheries Service.

. - 1]

Millers River Basin -/

/ - [ - L
. - o ¥ . EUR
This section should discuss the excellent trout habitat and fishing, the
abundance of furbearers andt other wildlife that were historically ;as:’aociated
with the Millers River. It .should be mentioned that with pollution : -

abatement, parts of the Millers would provide an outstanding trout flshery.
[ Fd ™ )

Environmental Imggpt of the Proposed Action

This section should 1nc1ude a dlSCUSSlon of 511tation effects 1n the :

immediate and downstream areas durlng project implementation;. gualitative

and quantitative evaluations of the wildlife habitat that will be lost by
construction of the diversion tunnels or other project structures; and any

‘mathods that w111 be used to mlnlmlze the aforementioned adversities.'

Northfield Mountain -~ Connecticut River

Pg. 38. The last two sentences can be deleted since there is no known fish
passage facility design sparameter .which would effectively. stop the migration
of lamprey eel, In addition, passage of lamprey eels into Quabbln does not
present major problems to flsheries management. soE

Alternative No. 1 - Millers River Mainstem

2nd paragraph - "Wetlands by their definition are wet all year round so
that no impact would be expected on them," should be- changed to read
"Wetlands by their definition are lowlands covered with.shallow and’ some-
times temporary or intermittent waters, and no 81gn1f1cant impacts are
expected, " : : :

Alternative No. 2 - Tully-~Millers River Diversion

Pg. 51, 2nd paragraph, "It is expected that...Alternative No. 1". Should
be changed to indicate that the environmantal 1mpacts on the Tully and East
Branch Tully Rivexs may be more significant tham on the Mlilers River due
primarily to differences in water quality and aquatic resources. -

~
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4.

6.

8.

project are expected to increase.

3=

Alternative No. 3 - Tully Complex Diversion

{1) Tarbell Brook Diversion: This discussion needs more consistency with
the project description., Pg., 26, lst complete paragraph. Does the 28-acre
pool inundate 40 acres of wetland or is the 40 acres inundated in addition
to the 28-acre pool? /

(3) Tully Reserveoir Diversion

" .
Pg. 53, 3rd paragraph. :Less than 50 acres....project would increase.”
Should be changed to read "Approximately 50 acres of valuable upland gam:
habitat would be dost. Fishing and boating values assg¢ciated with this

. . s
Pg. 54, lst paragraph. -"This 1/2-mile stretch of trout.....marginal water-
fowl area." Clarify "replace". The trout stream will be physically
replaced but the economic and aesthetic values are entirely different.

Adverse Environmental Effects Which Cannot be Avoided Should the Prodiect
be Implemented '

We recommend that the list of adverse environmental effects be expanded to
include the destruction of fish and wildlife habitat, and the environmental
degradation resulting from urbanigzation by delivery of this resource.

Alternatives to the Proposed Action

Water Demand Control
B. Methods of Controlling Demand

This section should be expanded to include intensive yater conservation
programs for the public.

The Relationship Between Short-Term Uses of Man's Env1ronment and the
Maintenance of Long Term Productivity . ‘ -

No comment.

Irretrievable or Irreversible Commitment of Resources

The last paraqraph is inappropria;e and should be deleted.

Coordination With Other Agencies

No comment.

Sincerely yours,

- Wf»@nm '

Regional Director
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United States Department of the Interior

NATIONAL PARK SERVICE

NORTHEAST REGION
148 SOUTH THIRD STREET

IN REPLY REFER TO. ) - V‘PH“-AD'LP.'“A. PA. 10106
L7619
NER(CF) - | DEC 261972

Mr. John William Leslie
Chief, Engineering Division
New England Division

Corps of Cngineers

424 Trapele Road

Waltham, Massachusetts 02154

Dear Mr. Leslie:

Thank you for the opportunity to review the preliminary draft environ-
mental statement for the Northfield Mountain and Millers River Basin
Diversion forwarded with your memorandum of November 14,

- First, we note a few minor points of an editorial nature. On page &,
we suggest adding "ability of'' to the end of tine 7. On page 7,
we suggest that a source fyom which the reports of the two environ-
mental consultants can be obtained be listed for the convenience of
reviewers who may wish to obtain them. Alsc, we were well into the
preliminary draft before we realized that Northfield Mountain was
- not an atternative for one of the three Millers River diversions,
but is coupled with one of them, and suggest that this point be made
clear early in the statement. Finally; we feel that the statement
made on page 38 that the bulk of the river's nutrient load is picked-
up downstream of the diversion point should be documented.

0f more concern to us are three other points. First, while we note
that you have consulted the National Register cf Historic Places and
found that no sites listed therein will be affected, we urge that

you contact the State Liaison Officer for Historic Preservation,
Honorable John F. X. Davoren, Secretary of the Commonwealth, Chairman,
Massachusetts Historica] Commission, Office of the Secretary, State
House, Boston, Massachusetts 02133, to assure that no sites being
considered for addition to the Register are affected.

()

o ,_ National Parks Centennial 1872-1672
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Second, vhile it Is outside of our field of expertize, we suggest
inclusion of more data on the possible impact of the diversion
tunnels. How many cubic yards of spoil will be wroduced? Boes
disposition of this spoil create impacts? Will dunnel construction
affect ground water levels or local drainage patierns and thus
possibly affect localized ecological communitiesk

Finally, though again the subject is outside of sur primary area of
concern, it seems to us that the long-range potesmtial impacts of
inter-basin diversion should be discussed. |If the recommendation is
implemented, and the analysis of alternatives is correct, the Boston
Metropolitan area will gain an additional one humdred million gallons
per day of water cheaper than it c¢ould by any otker method. This

will permit additional growth in the Boston Metrepelitan.area, and
thus will have a profound, if somewhat indirect effect on the environ-
ment.

Conversely, implementation of the project will rerove one hundred
mitlion gallons of water per day from potential we within the
Connecticut Valley, again with a profound potential impact.

‘We realize that an in-depth assessment of these impacts is probably

not possible. We also realize that the decision as to whether or
not the inter-basin diversion should be made does not lie with the
Corps. Still, we feel that these !ong—range but nrofound potentia?
impacts should at least bg mentioned in the drafi.

Sincerely yours,

Eugene G. Parisho , St



AT STATE OF CONNECTICUT |
£9:%5  DEPARTMENT OF ENVIRONMENTAL PROTECTION

, N “‘-
S 12 o

o

STATE OFFICE BrilnisG HarTFORD, CONNFCTICUT {5115

December 21, 1972
Mr. John Wm, Leslie
Chief, Engineering Division
Department of the Army . -
New England Division .
Corps of Engilneers
424 Trapelo Read
Waltham, Massachusctts 02154

Dear Mr, Leslie;
Subject: Tucliminary Dralt Environmentzl Stztement cof the .

Northfield Mountain Water Supply Projec. on the
~Miller's River Basin Water Supply Project

Introduction

The Department of Environmental Protection (DEP) is gravely concerned about
diversions from the Connecticut River outside of the river Iysin., DEP wishes
to express its concern on this Northfield Mountain/Miller's River Basin Water
Supply Projects,as the State of Connecticut did in 1931 with the diversion of
the Swift River. We believe no State Legislature should haw the sole xight
to determine the extent of diversions from a river which flcws through other
states downstyeam, For this reason.DEP believes that a regional group should
be empowered to (1) determine what is the maximum amount of water that can

be diverted from the Connecticut River Basin based on the requirements of the
river, the dependent eco systems and the people who live alwing it, and (2)
allocate that amount of "“divertable'" water amongst states by criteria acceptable
to all parties involved., DPEP feels that the existing New Eigland River Basins
Commission can serve this function. '

DEP's concerns about furthering the precedent of upstream d&versiSns can be

seen most clearly on Figure 1, P, 63, Quabbin and the Swif:r diversion started

in the 1930's and according to Figure 1, it will run dry around 1984 or a

period of about 30 years, a half-century., However with the proposed Connecticut
diversion only, the end of Quabbin is only prolonged by abait eleven years, a
decade. Even with the most optimistic figures inc¢luding the Tully diversions,
the fate is prolonged only two decades. Clearly these are only short-term
solutions, DEP's concern is that this action is a precedem: for future diversions
out of the Connecticut River Basin for which no impacts or controls have been
discussed or dealt with, nnd no ongoing mechanism has bheen set up to handle these
questions amongst states.

Therefore DEP requests that this action be stopped-until a regional body such

ds the New England River Basins Commission can meet and dew:lop solutions '
equitable to all parties involved.

This popen wnse producad, fram nooycled popen - hodl bnoke o neuied
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In addition DEI weould like to couuicnt on the Preliminary Draft EIS by section,
Qur policy on the review was to consider only the points inwlving the State
of Connecticut as there are ample reviewers from other States, .

Section 1. This section is inadequate. ‘'The CEQ guidelines require that the
EIS consider the overall cumulative impacts including future actions planned,
DEP feels a clear statement suould be made of how much water is expected to

be taken in the future, This "“flood-skimming™ of the Connerticut River is a

precedent for fuiture action, ‘ » -

One area which was not covered was the adniristration of the water diversions.
It i3 unclear vhether the Corps will be .in charge or not, Turther, what control
procedure will be used to insure that flood skimming only otcurs on days when
the minimum flows have been reached?

Section 2. Mo Comment

Section 3. What will be the impacts of future actions for swhich tﬁis is a
precedent? I1f we continue to take incremental quantities, each diversion will

be a decrease of perhaps acceptable relative amounts; however theé concern should
be what is the maximum amount of water which can be diverted and yet still have

& healthy river. Environmental effects would be one factor in that determination.

Why was 17,000 CFS chosen as the lower limit of flow accepteble for skimming? Was
this determined by projected demand for water, or were ecolcryical reasons-in-
cluded? 1Is the Corps required to fdlow a State legislative mandate? DEF. feels

a much broader and greater number of flow levels should be evaluated. As indicated
later in the EIS, this is not "flood skimming"., The highest xecorded CFS on the
Connecticut River is in the 200,000 range. From an environnental standpoint, if
17,000 is better than 12,000, wouldn't 20,000, 25,000 or 10¢;000 be better than
17,0007

Socio~Economic Impacts:

The analysis is too narrow. What casts will be associated vitn the greater
concentration of pollutants in Connecticut (P.79)?7 Further the analysia only
considers the costs and benefits to Massachusetts, but not the costs to
Connecticut, This must be corrected. In addition, from a vater supply stand-
point, what will happen when Hartford must use Connecticut iiver water? The
need is forecasted for before the year 2000. Hartford, however, will return
the water to the river basin, What is the source data for the costs on the
no go option (P, 106)7?

Section 4, No discussion of impdfts caused by future diver:ions for which this
is a precedent because this project is only a short-range slution.

Section 5. In the case National Resources Defense Council, fne, v. Morton, F.24
3 ERC 1558 (D.C. Gir. 1972), the court found that ", . . th: discussion .of environ-
mental effects of alternatives need not be exhaustive. Wha: is required is infor~
mation sufficient to permit a reasponed choice of alternabives so far gs enviyoun-
mental aspects are concerned. As to alternatives not within the scope of authority
of the responsible official, reference may of course be mad: to studies of other
agencies--including other impact statements,'" (Emphasis acd.ed)

No Action. Only losses were considered. Benefits should :!so be considered.
Degalination

r N L]
As stated on P, 121, desalination could be a long-range sol:tiom to the M,D.C,'#

23y
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problems, However the anmalysis in this section gives it inadequate considera-
ation. The costs and benefits were not delineated, nor werc any benefits
presented, .

The fact that a long-run solution was found would be a major bemefit in itself,
The present proposal is only a short-range solution--in ten years the problem
will have to be dealt with again. Further the cost of water from the proposed
plans is artificially low because M.D,C. is not paying for any costs caused by
the diversion downstream, With desalination the people getting the benefits
would also have to pay the costs.

Importation. No Comment
Waste Water

It is mentioned as a potential source of industrial water, but then is left
insufficiently developed.

Ground Water

No cost/benefit figures were presented, so outside observers could not make a
rational choice,

Dual Water Supply Systems
Insufficient information is given on costs and benefits,

Other Diversion Sites

A, No Comment

B. Merrimack River. Again costs and benefits are inadequately presented.
This appears a reasonable choice for two reasons: (1) there is potential
for long~-run water supplies and (2) the river is closer to those who will
benefit by the diversion,

Sudbury. Same' inadequacies as above,

Water Demand Control

A, The data on the user area is inadequate, 7The EIS says national data is
quite different than this region,

B, Were any efficiency studies done to determine how much of the current
water is wasted in the MDC area? An educational campaign could reduce
that segment and decrease future demand requirements. Modification of
new construction building codes should have been considered. DEP agrees
the present elasticity data is weak; however since the Arny Corps is
involved in several water supply projects, it should fund some water
elasticity studies.

Since the Corps is involved with federal funding, some al:ernatives may
be chosen, not because they are the best, but because outside funding is
available only for certain opiions. Which of the alternztives presented
would the Corps help finance and which ones not?

%
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Was any consideration given to a water rate which increases with water -
consumed! This is an alternative that should be considered.

Restrictions

The analysis was not ‘developed fully. As we have seen, growth has costs as
well as benefits, :

Release Schedules. No comment

Population Zoning and Regulations

The definition as well as the analysis of this area is inadequate,

Section 6, Donor and recelver systems are in Massachusetts, but any damage to
the river would occur downstream, A cost/benefit analysis should be presented,

Section 7. DEP feels these diversions are permanent considering projected
future shortages in 10-20 years. Further, thisg is an irreversible commitment
of future diversions from the wiver basin since no ceiling has been determined
for the river,

Conclusion

DEP reiterates its position that this is an action which definitely sets a
precedent for future diversions out of the river basin. Furthermore the DEP
feels that this project should be held up until a regional azency such as

the New England River Basin Commission can be empoweved to determine the
allowable amount of water that can be diverted from the Connscticut River and
to allocate that quantity of water amongst the states in a rutually agreeable

way.

At your service,
. ' ' .
b / ’ /;

\dff(, L"\ :\\L‘A\-"\/ / {1 \f’\'\.t
Dan W, Lufki
Commissioner

DWL 2 b
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Mr. John W. Leslie

New England Division

Corps of Engineer ¢
L24 Trapelo Rd,

Waltham, Mass. 02154

RE: Preliminary draft - Env1ronmental Statement, NEWS, Southeastern
New England.

Dear Mr, Lesliet

1 have had Mr. Regis J. Harrington, our Director of Area Planning,
review the above identified draft statement which I received from you
on November 14, 1972, We find that overall the draft statement is
qui te comprehensive. However, it is our feeling that the draft state-
ment is weighted to a very great degree on the side of hydrologic pa-
rameters and a mere, so called, "brush treatment' given insofar as the
economic factor are concerned in the overall environmental framework.

We feel that not enough emphasis is given to the possible economic
impact portion of the environmental statement. From our point of view,
this can only mean that either the Corps does not have any quatified
economists on their staff or, as a matter of policy, it has been deter-
mined that the economic affects of such a proposal need not be emph-
sized, 1 wish to assure you that this Department's polidy certainly
emphasizes that all aspects of the environment of any project should be
.cons1dered seriously. We still feel that the general public must
recognize the importance of the economic aspects of any environmental
statement. We all know that the ''Good Life'' aspects of the environment
are extremely important but at the same time we should atl recognize
the importance of retaining and, if possible, expand1ng the economic
base of the area in ordar to pay for the costs of maintaining and im-
proving the ecological aspects of the environment.

I would therefore recommend that additional emphasis be placed
. upon the beneficial economic aspects of any of the alternatives de-
scribed in the preliminary draft.
S1ncerely,f‘w

{2/1 (f// 77( /’,1:‘*’/”

4 o ° Dan1el Pe McGiIllcuddy .
4 Acting Commissioner [3al



' In reply to the Praliminary Draft Environmantal Statement .
_ forthfield Mountain Water, Supnly Project~-Miller's River Basin
_ Water Supply Project", I wish to make the following sowments:

(1) Few raferences to other persons'! work (or works) are made,
in the entire statement, In ny estimation, no énginsers could
have prepared many of the biological comments without reference
to biologists' work, Lack of citations prevents sasme of a -
third person's checking any data given or staetemeénts made,

(2) The population growth figures are already out-dated and -
too great, (See Rosenthal, Jack, Census Estimete at Century's End .
Cut by 20 million, The New York Times, Dec, 18, 1972:p.l1.)

(3) Granted, the area is vulnerable to water shortages in
drought periods, but I submit that it is those people who live in
the so-called "water-rich" areas of Massachussetts who are re-
atritted in their use of water at such times, while those who
live in Metropolitan areas largely ignore any environmental "
eriasis, . '

() Pagé 12, psracraph L; concerns land reoculrements fot ghe
proposed diversion through Northfield Mountain Pumved Storage
- Facility., Cuestion arises about the item "S5 scres for rock ex-
‘cavated from the tunnel"--wWill the plans leave the rock simply
dumped somewhere, creating a S5-acre moonscapey Also, what effect -
will the removel of sub-surface rock have on thw surface? This
in itself needs detailed study. T :

(5) Pege 13, paragraph 2; Just becsuse the potential of diversion
from the Miller's River-to Quabbin was realized in the 1920's
end 1930t'g, is no valid reason for carrying ous this plan tday -
and compounding the errors of “"historical presedence."

(6) The effects of diversion on communities which abut the
Connecticut River and are located south of the proposed diversion
are not adequately dealt with, A number of these communities .-
depend on flood plain wells for their water supplies now, bivepsion
will have an adverse efféct on the annual recharge of these oo
wells and a potentially disastrous effect on these communities,

(7) vPage 37, paragraph 2; The value of fish other than those
species important to anglera is not considered, but it is pre~.:
cisely these svecies which play an important pert in the food -
web which sustains the sport svecies, The eges and young of
minnows and suckers may survive the Northfield facllity pumps,

but they will tHen be releassed to other water ways in poor con-
dition., Thus they will be removed from their own "food web" whers
they are important as food for aport fish, and will be dumped
elsewhere, where (&) tnéy may not find thelr own food and

(b) may become a pollutant themselves on decomposition,

(8) 1It is impossible %o accept the atatement {psge 50, para-
graph 3}, "No changes are predicted for vegetative cover,,,"
when later in the same paragraph it is admitted, "Higher areas
which presently receive water infrequently, probably will re-
— ceive shorter nariods of inundation," The vegetative cover is
highly dependent on not only average amounts of water, but on
duration and season of water availability,

] 199



{9) Page S2, paragraph 1; Tarbell Brook Diversion--

The seasonal inundation of 4O acres of wetlamd to a depth of & feet 1..

will, I predics, create a madflat bare of vegetation during the
alternate season, This would promote erosionm and siltation,

{10) The greatest part of the statement deals with the
guestion of water ocuality and public health of the receipient
aress, but these ocuestions should also be considered for the
donor areas-~wnat will hapoen %o the water ocuality of the
donor areas, anould diversion occure?

(11) Page 61, The no~diversion alternative is, on the con-
trary, the most realistie, The present system of overation of
the MDC must be changed radically before the resources of western
Massachusetts and,indeed, all the western New England area are
funmelled helter-skelter eagtward, The MDC at oresent must

add any community to its system which chooses to join, provides
thé piping and guaranteeag purchase of an agreed voiume annually,
This preates a poor attitude toward water use, Because the
communi ties must purchase a guarantesd voiume, the local water
resources are abandoned, There is a growing attitude of '
let "Them" take care of the problem, A Lew telephone calls re-
cently confirmed what I had suspected-~that we who live in

the "wWater Rioh" part of this state pay generally higher water
rates then do those in the "weter poor" areas (eg,, Holyoke's
redidential water rate is 70¢/1000 gals,), Differences are
made up through taxation and bending--"hidden"charges, This,
too creates in the average citizen an illusiom tnat water is
"eheap" and can therefore be wasted without concern,

The Summary Sheet at the beginning of the Draft Statement
ligts & number of alternatives available for expanding the
MDC water sunply. Many have been eliminated from congsideration
bacause of "cost", The fact of the matter 1s that the only reason
diverted water would be cheaper in terms of dellars is that 1t
3s simply taken without dollar pay_ment, While the so-called
¥donor" area suffers inevitable environmental damage and potentlal
future social and economic damage because ita resources are
diverted to enrich another ares,

There must be an immediate. return to use of local resources
before any more water is diverted, In addition, desalination
snd waste water re-use programs must be examined for imgementation,
Future sewage bullding programs must deparate sanit sewers
from storm sewers, so that storm water can be utiiized, Bulid-
ing codes must be changed to encourage installation of the
newer toilets that use far less water per flush as a means of
water demand control,

We have long accepted the fact that water is a limiting-
factbdr for plent3s and animeis, It is also a limiting factor
8 or man, We are now beginning to see the wisdom of limiting the

-numbers of people using park gites--the same principle must be
accepted in cities, Popuilation zoning and regunlations are needed
to préserve the environment of the metropolitan areas as well
as the environment of the provosed "donor areess",

Laure M, Stickel, Environmental Cuality Chairman
ieague of Women Votera of the Holyoke Area
82 Charon Terrace

_v%\g e
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December 28,_1972

Mr. John Wm, Leslie
Chief, Engineering Division
Department of the Army

. New England Division, Corpe of Engineers

424 Trarelo Road
Waltham, lizasachusetts .
' : Ref. NEUED-R

bear Mr. Leslie,

The Leagzue of Yomen Voters of Massachusetts has reviewed the
draft Environmental Impact Statement on the KziS projects as
they relate to the Northfield Mountain and Hillers River
diversions, and we have a few comments to make,

We recognize that any alteration of a natural aysten will have
animpact, most frequently a negative one. Ue recognize that
man's role in the natural sttem will always require some
accommodation, We recognize that the alternative of no
diversion in the subject situation is probably'unreasonable
under present constraints on population zoning as an alternative.

Whal we guestion is the gomewhat unbalanced values assigred to.

donor and receiver.is auesw“nIE:EE”“IU§§*Uf”§“ﬂawn AN more

tréumailauthaan.MDC _usger than_the lossiof y - trout-stream to a,
TE?bell Brook reQ1acnI° “Fish and grass are desirabis’ though

. not necessarlly equal elements of man's environment,

NEPA requires exploration of all possible alternatives to a

proposed proaect, 1nclud1nv the alternatlve of no broject. e
o) t b

of the denth of anal

fiversiong.

1. Re water demand control, are nationwide figures on
categories of water use comparable with categonlcal uses in the

MDC communities? Ia_AKnQn&_Q%iﬁng_ﬁomestlc use percentage
breakdown & valid indicator o use pat ity T We realize

that ~-for-the curroses "¢f the NEWS ¥tdy, Iignres were not

& 1o 0eLenning How nach MDC water™ 157 tysd By Whon and
ia whatl manner, but we Yeliévé that~ thése stetfistics must be’
evelored befcre.the alternative of demand cortrul is negatsd.
e regret that use categories were not measured as dlllgently
as shad eggs.)

°
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2, JRe npriging regiraints, is the Seidel. & Launain
saapssnant. 0 The minod €rfect of rafe.adjustrent on demand
releovant.4e-klC? MDC users have been castigated for not

ying their water's worth, when in fact they do and then some,
for the difference between cost and price is paid through NDC
asgessments on local taxes with the addition ¢f an annual
share of the deficit financing that characterizes MDC Water
District managzement., Because this overpayment 1s not
immediately obvious to the customer, water is not regarded as
the limited resource in need of conservation that it really is.

A telephone survey that determines that only 8% of MDPC water is
used industrially does not tell us how much of that use does
not require this high-quality water - we note that this 8% of
projected demand just about equals the 48 ngd that would be
diverted via the Tully Complex Alternmative #3.

The MDC is engaged in a recently-authorized study of its water
supply system. Ve would hope this study (which contains some

of these elements of concern to ug) could be ccmaleted and its
results analyzed before commltment is made tc¢ further diversions
to Quabbin, '

3. On reuse of water, another MDC study is fecusing on the
future of the sewerage system., Hovefully it will find a way

for member communities to &ssist in the naturzl cycle of water
use, discharge, recharge, and reuse, thus enabling members to
draw more responsibly on their local resocurces izstead of pouring
millions of gallons into Boston Harbor and rezching out for

fresh supplies from someone else's backyard.

It may well be that in the long run the prorposed diversions are
the only reasbreble means of serving the IDC gysiem which -
supplies 4C% of the state's population and is under pressure to
serve more, Ve have stated before and we repeet here our
belief that a justified need must be met. The vaters of the

- Commonwealth belong %o all its people, and Liessachusetts as a
whole benefits from the econonmic, environmental, and social
vitality of any one of iis regions. Such develo;ments as transg-
portation systems, hospitals, and institutions of learning are
carried out statewide with statewide support; rssource needs
must be met in like manmer.) Qur.concern.da.tbatasti~enough
2pecilies~hare-heotmdug.oitmahicit-uzepatterns,Ja, the 1DC area
to meke 2 balenced.judgement.possible. TR

Probably the most dramatic statement of impact is that even
with the prorosed Connecticut and !lillers diversions, Quabbin in
3998 will have reverted to its present volume ané vegun to



e

deteriorate. That's a lot of activity only to find oneself
in 25 years back where one started. Ormiliipbiot e

gineg.responeibility, on users marely continuesj

witboub.impo
Yhe.illusion that . .therels.plenty moré “Where thgt came,from’

and it's ghean. In view of thé magnitude ~51thé proposed
projects and their relatively short-term effectiveness, the
League hopes that more work can be done in the areas
described above before further diversion commitments are made,

. Very truly yours,

Mrs, Charles BE. Lynch
President

(a—f:-_\ /(‘Su-f"-“i"\w\...___

Mrs, Rita Barron
Water Resources Chairman
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LA LAKE CCCRITUATE WATERSHED ASSOCIATIUIN, NN
X e 1143 WORCESTER STREET, NATICK, MASSACHUSETTS 01760
fo i :

Kindly reply to: 61 Lake Shore Roed, Natick, Mass, 01760
o December 20, 1972 -

-

—r

NEWS Study

U.5. Army Ingineeer Division, liew England
424 Trapelo Road

Walthem, Massachusetts 02154

Gentlemen:

The Leke Cochiltuate Watershed Assoclatlion has cvaluated your
November 1972 preliminary draft environmental statement on the
Southeastern New England {NEWS) Study, snd recornends seversl
additione and changes. ¢

On pages 137 through 150, your report addresses Lltself to the
possibilities of Water Demand (Conirol. Ve appreciate the additicen
of this consideration to your study, as it reprezents the.other
‘half of the supply-demand equation which hopefully will stay
betiter balanced in future years. And, as vivigly devicted by
your page 63 gravh: "Projected Quabbin Reserveoir Volumes with and
without Diversions", pkanning without this half of the equation
merely (but.at greet expense) forestalls the inevitable confroat-
ation. These comments of ours are now supported by the Wovember
1972 Reporis of the Hase. Cllilzens Task Forces on dnvironmental
. Reorganization, specificolly®Concern:6, "ilaster ’lanning for
Water Supply", Jdlscussed by the vater Resources Tzgk Force on
pages 328 end 330 of that report, We ask that theee two pages
be added to your report or its appendix. S

In view of the importance of demand moderatton ecztion, we belleve
that your report's treatment of this subject ares is superficial
and veighted toward inacticn., For example, your repo®t indlicates
~ . - that 19% of water demand is used to carry away domestic wasies
natlionally, and suggests that an even greater vercentage applies
in the MDC user area cdue to low industrial demars. It would
then seem significant to encoursage the Ssanlvac waste-flushing
system and others which might reduce flushing water demand by
909, to discourzge lndiscriminate use of drinkinj-grade water,
and to propoce steps to accomplish theee ends {revision of
building codes, incentive tax techniques, estc.). YEL, yppdern
. methods for controliing demand, gau do rpoi even list incentives
B Aok GO MG AT ST kst 3 e Cio USE CDCis

"o 1oy nloke Goool
el A
Similarly, we believe that a filth category for sontrolling
demand mighc be listed as public suarencor Trosyr g - correciion
w1l only Follow motivetiul, WOLGH fULIUNS nuiLlt eS8 Discussions
of .the implications of this comment are completely missing,
although on page 155 the repor: quickly mentiont {and then beas

of f from acting on) the ultimate need for peopuvlsiicn grovith or
water gquantity restrictions if someocne doesn'ti ¢o something to

f.*l;m ] ,° S _ | 90
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moderate demand. Yho, if not you and your study? %hen, 1f not
now? What nercent of total owrajeeted cxvendlture do you belleve
ghould 00 Into posiLive derand-unaerating progreme??  Intellipgent
politlical decislon-making must rely upon the degree to whilch
you choose to treat these igsues!

In thls sectlon of your revors, rpreateszt attzsntlon 1s devoted to
lncreasing the price of metered supply. Your conclusion is that
this alternative mzy have meriti, but that much work remains to
be done., By whom? Agaln, where are your suggestions regarding
this? And why is yvour evaiuvastlon of the pricing tvstem limited
to linear increases, at still-too-low levels? If you wish to
produce different statistics than those guoted in your referenced
studies, by not suecsest a waghe-iobibittine poiee soale (bas
wantity per cepiia T Coon quickly risdips poics Tor luyury
ueage, Tor example)? 3ut cven 1ooone Stucies quoied, a more
CUE Y Ta08 Tndicates o different apurosch: in the case
of the on'vaelv owaed water company pricc increa:ce (puge 148),
we do nol agree that g rate increase should necessarily "he
expected to result in a demand decrease" - not in view of the
rising demand curves you have presented so well elsevhere. A
lovered rata of demand incrcace would be more reasonable to
expect. Did this company's use increase represent a decrease
in this second derivabive relatlonship?

Based upon the above comments, the LCWA urges thst you include
in your final renori snecifie corwitnment to tne rluance and
deve1o*mgh-_ﬂf reallsilc derand mederaiion prosrers in perallel

with supvly orojecis, a2mo (hel you temper your Giscussion and
examples more dccurately Lo 1hiq end.

-1

Congerning an hlstorical and less controversial mstter, the
LCWA recommends that you amend the discussicn of fudbury River
water potential on pzge 136 of your report by the substitution
of the folloving for the firsi naragraph:

MIn 1846, the Cochituate Reservoir (previously Long Pond
and presently Laeke Cochituate) was acquired and d- veloped to meet
Boston's water needs through diversicns from a subdlvision of
the Sudbury River watersned. In 1872, the Sudbury River Act wvas
passed vhich authorized the diversion cof a portior of the Sudbury
River mainstream to the Boston Water System. Subzequent to
this Act, a serles of reservoirs vas construcied by the Boston
Vatoer System and labter by the ketropolitsn Water Iistrict to
further develop the watershed. Construction of the last reservolr
in the basin was completed in 18G8% and a total of 75.2 square
miles of drainage area was controlled."

‘The LCWA appreclates the opportunity to interrcelate with this

important project.
,.'-:
1/
f éﬁ{tPA f 4Yd L

—
. Rickﬂxd Milier
LXGCULLVG Dircctor

Sincerely,



e i ere

R ! - R L L Py
RETLY s« 70E DILIUTSA ST DRATFT SOV OITAL TTATLIGHT O DL IASAYNLLY nivERIIOoN

Mo solwntiona L0 oltornatives thal the Corps have propucscd are not long~ran. o pol=
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T This prelisianry draft enviveonmental statemsnt is not an honest assessmont of the
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Bazin as & unist supply sourcy was reeemized in Uis 13205 doss aen necessarily mean .
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tions aro suppoptod by facis mebt wisnful thinkiage

"Long torm impacts should be minimal" is a rash ossumption ond a direct eontradictim

the statement that leny term 20 year vrojection iz wefinately tinrd a lover water
quality from tho imtoundment ureas,

On page 83- The ¢ truction rhase of diversion is a definito ingredient on envirenmont-
.8) Impact. The vnhcu‘.::,r of an impsct switerent nob dncliuding it i3 quostionable,

T call attention £o pararrerh # 2 on pure, 09 thet states that the spring freshet is
an importent factor in shavinrg the river snd thst rajor elteraticns of the flc’.’-' . Such
as divorsions, bevordd vhe presently vostulated limits will te reflecind in charges in the
norpholopy of tho river This has tecen a prizeivle objection frem thd start. You,
the Corps, can give na c‘uarnntoo diversion bolor the presently pmtmatod limits will not
algo dofinitoly affect the watershod.

Pago 103 gives a chleoride table dated 1935-1937, which

is ingldicus by its inelusions
More currsnt datn must be furnished to give a nore credible s

nal
totoment on innacte

Pago 1061 T could write a better soap operas The estimate loss off 600 classrocne is
sheor hystoriz, and stupiditve If each of tho categories listed woro te implement cone
conscrvatien practices the sowvings alono in & no po situation would bo benefiscial,

If indust®inl, and cemmercial catogeries employed recyeling to cool rachinery the drein
on Quabbin would have to b cut in sone mwirnor.

Also, ihen you speak of conercte lozses what of the tazpayer who has to wateh 8§ 38
milllion be spont on the vurchase of time by scemingly intelligont en-ineers instend of
those same enrincers investigobing more vrogroscive solutions. If ¢ifizens woteh tholr
levng 42ry up sug-_,;;ostinz; thet their hidden hestilities will suddenly hecome rampant is

‘pluboly ridiculous. A 1itlle Tamkee ingenuliy in your pard would go a lobh Turther.

These impacts feli by sunvlier aron peovles are not tanpible. Thsy are the derlinite
dostruction of beautiful wooded and scenic arces,

Fellows, This most "adorant" opponent of inter--tasin diversien iz amazed at your
simple mindse(pe109} ‘loral outrare is not our gripoe The need te more progreesivoly
moet water demands is staring you in the face end you can't open yvour minds long encurh
to realize it, Thac definite onvircnmental damope thet is so callously played demm in
this bool should not have to honven,

Wo aro not oubraged at " boing foreed to give up our vater', Raiher we condemn the
concept of inter-basin diversion which removes water from its naturyl wetershed end does
not return it, Vhere is the insurance of o healthier lillors and a better mesthetic
environment at rricst Rrook?

If diversien would insure & cleaner river than otherwise possible under the present
implementaion schedule it is enly bhecauio politiciens are pleving gimess Vhy have busin

nesses knovm to be pellutsrs beon given popreives timo and apgain fer installing the
necessary vquivment?

Pape 110s There is ho hasis for-the asteundingly r1d1culous statement .that there will
be no aporeciable inpcct on the Milleors Rivor watorshed,™

)Rtre 113, MNote in firal stoterent pleasc that tho ewrrent high record rainfall has
pontim.c-d into 1273, This has to bs {ukon inte considerntion.

Miro 1144 Arain I suerrest you ere strotching your om frustreticns inte the state-
it in toracrach f @, Instend aft so-rasyiry hidien hostilildes vihie not include tho
Natiounl Wildlife Fodoration uur\fr:}’(l.;f?.) Gl sneds poonie apre W 1-.. ing to consorve?

And also curtail their own luxwy living to holp presoerve the envirommeonts :

a

NN . o . . . P - Tyt o

K mhe cinlysis of d ':l*lr.:‘.'. is fair '“‘-jﬁh cont mwll' desy ihe s
s s . LN - e e A L I IS YU L T
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ou with & water supply vrobicm in the yeers 1989-2000s

]

& d the money rmfimine refining tho the more progressive altematives,

- tas 187 ish_as it is irormentally detrimental to tha.basin dmor
xtra- regional sources is foolish ae it i envirornen Y im L to 1 *

aste water re-use-- No one has sugpesfied direet cemsumntion of drinking water that hash
aen recycled, Instend we hove urred the Corps of Ingineers, the ¥.D.Ca and the
overmnent to demand that reeyeled wator be used in industriel coolineg , irrigation,and
s & definite source of water for sanitery f{lushes. Iragrirg thalidomide into the
jeture agnin suppgests hysteris on youd parts Do you all drink out of the toilet boal?

I would like to sve the proliminary draft environmental statement change into an
onest forthrirht belisveble assessment of the envirommental inssot of the provosed
nter-tasin diversione As it now stends ,it is a sad portrayal of the quality of
ntelligence pul forth by the Corps. S Py PR

s / / : i "'[’::J' . ‘f,/’/"f,'i' ’ Py
V{_,bu,(,,(:' VR W EXZ S g BTN
Celeste M, dcQuillan, sscretary of S5,0.3 4

PaSe I would likoe to be sent a copy of the draft environmental staterent and the final
environmental stetemente

[
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- South Héin Street
New Satem, Mass. 01355

S December 28, 1972

Department-of the Army
N.E. Difvision, Corps of Engineers

. 424 Trapelo Road

Waltham, Massachusetts 02154
| RE: NEDED-R .
Gentlemen:

It 1s clear from the preliminary draft of the environmental
statement on the Northfield Mountain and ¥illers River Basin
diversions to the Quabbin that the Connecticut River Diver-
sion through Northfield should proceed. The dangers and
possible damages are low relative to Quabbim damage if the
water level in the reservoir continues to decrease.

But the Millers and Tully proposals seem to me much more
questionable in total environmental impact. MWith my present
confused understanding of the donor area result I cannot
enthusiastically vote for the project even though my con-
cern for the Quabbin prods me to do so.

I am disturbed by the easy acceptance of public disapproval
of water use restrictions as “., . . found im newspaper
clippings during the recent sixties’ drought,” as meaning
that restriction does not offer a viable alternatiive. It
seems to me essential that this study point out emphatically
that control of use of this high quality water should be
started soon. Education of the MDC system wsers should
proceed rapidly so we will not be faced with the same prob-
lem a generation from now when the donor region supplies
are gone.. MDC should stop being just a salesman for water
and start selling conservation of supply.

Very truly yomrs,

b ww'ﬂw .

C. Russell Shaw

4%



In reply o %he "Proliminary Draft Envireonmontal S at;tewent“ prevared
by U.3. Aruy Encinesr Division, llew Encland, ‘ialtham, i‘ass. of YNovembar 1072,

It stoagpers the imagsination of the avefago private citizen WIth’limited
means cnd without proper rescarch staff or training, such as mysslf with the
prodpcﬁﬁ of' takins up thé ﬁaék of cﬁaliongiﬁg a well 2taffed and funded
project such as this rcpbrt'bf 158 paios and some odd maps and pians revro-
sent, Take up the challon;e I nust, for I am the prizciple landowner in the
Priest Brock projoct arca.‘ Althoush you falled to mentlon on page %5 that
there'is also a Tree Farm project containing rore cersapge than the corbined
rolédlnzs of tho trailer paork a2d rod and cun clubs. ard I &ight oéd, =
place vhere one can slreacy hunu, fich, hike, nature cbudy and plcek berrics
without = chaiv l fenco or rato or apeecial pase te :cquirc 2t the sulffor-
ance of rbma 1nd;f¢orent ctate or federal eriployes. o0, you can haraly'

° .

glaim that your stewardship can add Lhils as you do on Dape 52,
I

Pl

" In the first nlace, fail to c2e how the cormbincd waberz of 3She Tarb#lli
and Priect 5§ooks could ponsibly colve Ghe waber wroblisrs of tle LL.D.C,.

Two very ncenle ond s6ill wild brooks are to bo cacrificed for what cecbalnly
must bo the ultimate in "Rube Goldberg" erpineerinz. Is the of fort and cosct
and cordtaln distruction of important reaches of twe ~%211 wil] Erccﬁs with

the lit4le water you may acquire in “skirming the flowd™?? Can you really
oxpect anyone to belleve the last parasraph on page 187 ((Struc}t ¢ can Do
removed and the land rostored to its formdr ccnditibn!?)) Tha dapesits of
sphasnurt noss and Tine ;raincd cands and :ilf that haje aceurlated in the

Priest Brook projcct.aroa which you proposoe to "Strip ¢lean” have iclon

tine that can oniy bo risasured dgainst the reolopleal calenndar of evante S
to put iﬁ place. And you th;rd that Lf the project dresn't weori that yeou
can restora the lnnd so stripped to ilts Torror condifléon? You Ay cell

that ldea to some person that doesn't think or reason, tut t»y édoins 1t fo

On the auertion of land cwnovalilp, it will ve fomd on pape 58

“Mlaarlr ~11 pinamesn piohte along the renehaz of Tan

paranranh,

Priost brocus affected by tho ppopored dlversion are controllsd by the
Corpu of Infincers Riveh Till Bav."  One wenders what s Coves of Sn-inssrs .

intcrpolacion of tha wordsz, "Tenrly all" ieen? I it wac ealaulase’ to

fupress oo fubvre reviowar of vour rtudy thai 13tble srivabs spopovty D0
bo falen, bthen I must dalie exeeption for it iz rrecclr In errear, flo
riparian rigatn ecorircllad br tha Bireh Uill flood ecsiiol orofaeh laontag



; : - _ | S
down stream from the Priest and Tarbell Brooks projest sites depsnds on the

elovation of the spiliway which 1s 852 ft, above NSL. In the case of the
Tarbell Brook project which it g0 happens requires the least land you are
entirely corroct in thnt it 15 ontiroly controlled bg the Birch Hill Projeat,

T —d

On the Priest Brook project whore the greatest amount of land taking is to

ocecur in the entire Tully Conplex, the location of your dam at elevation

855 feet above MSL is slightly out of the Blirch Hill Flood control area. !
It would be charitable to say you had reparian rights to five acres, If the
elovation of the spillwcy at Priest Brook Dam is to be the controlling
factor in lané taking (875 feet above MNSL) or the elevation of the top of
(890 fest above MSL) than it 13 in my opinion necessary to condemn at least
1000 acres. The_final figure naturally will be conalderably wmors since many
tracts of land will be left without access and will de of 1little use to their
present owners. I was told af one of the hearings Im ‘lalthar by cne of your
project study group that “We take back 300 feet from the highest of the high :
wabers," So that if you add this protective belt of 300 reet_éround a 400 =

acre "pool™ you add up the acreaze very substantually. So it will bo ceen '
. that the words "learly all" are construed by this writer to be a means by

you to docelve the unwary reader.

The statement on page 157 "o knowm ondangcréd spacles of birds or
animals utilize the proposed project lands. The ammnt of nesting habitat

for migratory spacies will remain essentially the ssme in %he' ragion as it

+ e e o A o M= = e -+ B

in at present.® - In the Priest Brook project site, the area I know best, 1
find this Just a little hard to belleve when we exanine the factc. Reason-
ing tells me that if you ramove the vopatative cover from the surface arsa
of tho wet lands to the oxtent of 400 agres, that it wlll considerably
dininish thé avallable nesting sites for that especisas that new aeasonally
inhablit the area, but what is|éve; worse is that th: natural breeding sites
of the insects in the low wet land are the natural feed for a whole host of
birds that inhablt the nearby area. Not having sperific lnowledre of the
subject I asked an old: acquaintance that does have zcue li14tle Lknowledze of
the subject. This acquaintance and ais wilfe have banded cver 43 thou-and 1
blrds since 1937 and has rmoprvod od 2 jeint study rmrejeet with Sanado en

rigratory birda that has been published a nunber of timer, He hars a rradu-

ate degree and has sgent his 1ife in the .mcadouic werld. Althousl he nas

o not lived locally for a nwiber of years, no :.an has a gjreater [irct hnand

€ ~ -
anWlCdue of the Tarbell Broak arnn Ethinm ha.  Taw sccaw af ~bia camen o - -
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he was born on the o0ld founily horestoad on tls vanxz ¢f the same brook. ills

family settled there a few yoars aftor the ravolution. When ankéd ir ahy
particular spocieos of bird would be cndanbered in the a“ea, his pronpt reply
was, "I don't know of any spoclos that 1sn't in danber 1nclud1ng man himsels
Certainally I know the same as you that tho pasearber ni eon" is forover

gone and that nothing quite ao cxotic as the “whooping crano“'nests in the
area, bub 1 do Xnow, the sﬁmn as you should, that'if you koep revoving
natural nesting and feeding areas that the laws of dAdinishing returns ﬁust
eventually be invoked apainst us all. Even in ry shert 11fe span, Itve moen B
the once numerous "blue bird" Eeco me a vory rape sizht., I wonder what back-
ground your authorlity had to mukc his statament frcﬂ’ And how 1ong was his
stay in the area In question? Or is it the result of another computer "1mputo“
to use 2 ﬁarﬁ that your staff always seemod to refer 5o whenaver confronted

with a quostlon at your public nearings,

To fully understand how you arrived at thelfi;‘“ss of possiﬁlo
oconomlc lo'"-oe to the receivor corunitles and the esiimates of logres of
Taay €00 classrooms," or that tho wator cprinkling infustry is something
aveon to be considered {pace 10C). Ono has only to rezd your contraét awarded
o the ADT Assoclates, Ine,, for the ""ocio—?conemic I=pact Studies," and
whalt inforaation Lhey are empectcd to br1n~ ba ck to ern thelr carrot. Under
section 3, Contrﬂct Yopvicer, cubpact “V" “fo“ alterzative go' "no o |
scenarios, The cconaries to be consiﬁered ares ebec. bictc."i _
In other wobq; bring us back a comic opera. For exaﬁplo, “frustrated

as they sce ﬁheir_lawns dry up during watcfing bans,"'(page 107 & 115.) O
the Soclo-cconomic Impact Leasurosont table - *ritH 4t 22 "Impact Cotesories™
and sugnestod meacures, Anyone of theso 20 "Impact Ca tc~oric"" 1is uﬂd can
only be anevered by "6xtrapolation." Tlever forzet Zor cne nonent thab in

the rulec of cvidenece, thaf n cuoss 'whethor 1t ic 1carncd or obthorwieso is 55
cood as uecloss and ot beoct can only be ured as & clﬁe.‘ Tho butden .cf -proof
still romalns ﬁpon vou and ro amomt of wmancuvering wi;l'reiieve vou of that
duty, I for onc would like to belleve that I cane frqﬁ o nation of pcople‘
that wouldn't becoue frurtraved just voenuse thol cﬁulzn’t water thelr lawns,
‘ané I would hope that you would arnliortain the coulo Lciicf also. Tor if ié |
ia\not so and our paople are so worally baﬁﬁrupt as th;t, thon inriW‘opinion:
all in lost,. .

On pase 155 wder the title of "Pepulabilon Zonin: and Resulatl ons" e

find the rabner intercsting qvote, "A quentlion of eenriitutionallty to the . 5 4%
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‘prahciple of popluation zoning." llost of the cities arnd tomms of the
Gommohwenltﬁ aiready have zoning laws. Granted that for the most part they
ore morelj bullding codes, but in effect are they not really populatlon
zoning in mild form? If one cannot bulld a hogse or factory in a certain
area, couldn't it be considered as a moans of limiting srowth? I don't have
the means al this 1solated homestead to ascertain if the Constitutlonality
of the exieﬁing zoning laws have been tested in court. I can only assume ,
that 1T they had a ruling agalnst them, that they would no longer be in offeet.
and that since they st111 remalin on the books then it 1z a loglical assurption
that they are not depriving anyono of thoir_constitutlonal Rights, As for
Constitutlional Rfights in real property, the tenure cysten 1s not spellsd out
‘in a singlo basic deocument., It depsnds heavily upon the common law and
court docisions, rather than conglse statutory onactuenis. It evolved sloﬁly
before and during the colonial peirlod. liost of the breals with the mother
country's tenure syctem were forialized in statubory emactnehts or wars
doveloped in praétice by. the tine oftthe Constituticn. For this reason it
would appear that Constitutional questions do not arise out of ionin; lsSis»
lation which has to do with land use. I would.aséure that 1f a quasticn of )
Constitutional Aipht does sxist to the princlpla of populaticn zoning,"
then certainally I should have the same protection agalmst the politically
powerful in the uéban centers from exercising the 3Statez right of "erinent
domain® upon ma to QGpriva me of my right in property. Whatever the answer
to this question is to be, you can be sure that before your proposed project
on the Priest Droock is started, the courts will have to decide. For I can
assure you that there 1s no other vway.

Itve been told that I don't stand a chance in answergng the challeonge,
Espocially in view of tho original Quéﬁbin Reservoir Praject vaen 4 towns
wers taken with 83,500 acres and nore than £,530 people living 1n 650 homes
were requlred to leave, Not evon thé gneiont burial yaxds contalning 7,561
bodles were spored, lowever, since April 26, l§27 when a special Act of tha
ltase. Legislature, crcoated the Metropolitan Wator Bupply Comiiscion a new
awareness has come to pass In the last few years that we rmust put a 1init
upon the indiccririnate use of cur land and natural rescurces cr we chall
all be dgstroyud. You may find 1t hard geoing tuv et a jiudzerment against me.

Tho question of alternatives to the present prenesel nlanz for inplew
menting the dininishing water supplies in Cuabbin Resewvair has at 2ll the

Qﬁ‘aonrin;a and in tho present study in questilon been shmusi befora us nc 47



it were our duty to solve the problems of your allogsé dilemna. I cannot
soe vwhores any such burden can rizhtfully be placed wpon ﬁs In the donor
area, What you have boen saying 1s, "Jean, I'm golnz to burn your house
down, Wwhat alternative will you give us?"

Through the so-called miracle of modern enginesering this Cormonwealth's
preatest metropolitan center has been ¢ ompletely enclreled with a vast
asphalt desert, Any wator that might percolate down to the water table for
many miles around has been very effectively channeled off through paved
ditehes and storm drains so that it will quickly run off into the sen, ¥m
Hundreds of thousands of once valuable acres have been paved over for
parking lots, freewaya, accoas rosds, etc. D14 1% ever occcur to anyone
that your problems are self inflictod? Did 1t ever occur to anyonas that no
generation since the founding of our country has been without war, and
through thie miracle of modern cnglnsering that your preatest metropolitan
centers have boen made =0 vulnerable that less than a vesks! siege DY
modern warfare would be tholr ruin? I don't oven dare to think of what
could happen to the water supply, least I be accused of plotting asainst it,

But thore it is all before me, and the danger seers so zelf evident .
to me, a ¢ osinon lay~-nan, that your safty perhaps rests In the faet thut no
professional military planner would beliove 1t to be true, Ars you to
continue on the same dangorous course? Is 1t not time bto have the moral

couraso Lo say "lU'o" to somebody?
g y body

Joan A. Siuzcnoau

v



5% Union St.
Gtardner, Mass, -
25 Decentber 1972

Mr. John Wil. leslie, Chief, Engineering Division
Department Of Tne Army

New England Division, Corps of Englneers

424 Trapelo Road

Waltham, Massachusetts 02154

" Dear lr. Leslie:

I am pleased to forward to you the follcwing views regarding
the Preliminary Draft Eavirconmental Statemenmt on MNerthfield
Mountain Water Supply Project-Miller's River Basin Water Supply
Project, dated November 1972.

At the outset let me state that I firmly balieve a depleted
Quabbin Reservoir would constitute a catastrophe of the highest
magnitude. Turther, it is my opinion that any projecis or
manipulations to allevizate such a situation should bhe held to
main stem where absolutely possible or close to main stem where
absolutely nece gary. Tn my estimation th: impacts related-
to Alternate # 3 of the YWiller's River Basiz Project make that
offering unworthy of consideration.

My criticism is hopefully constructive, and in no way is meant

to degrade a relatively well wrltten draft.

Cn page 19, under Alternative No. 2 - Tully-Millers Niversion,
first paragraph, penuliimate sentence states, "As in alternate
Ho. 1, waste treatment plants on six point sources of pollution
would also be required", Yet on Pa~e 16, under Alternate o. 1,
middle of page, a sentence reajs, "Based om our evaluation, it

" appeared that the river,; even after proposed secondary treatment
"elean up,"™ might require additional or advanced waste treatment
at the point sources of pollution. It iz understood that waste
treatment plants on six point sources of psllution on the Millers
have already beesn guaranieced by kass. Div. of Water Pollution . .
Control by 1976, wnether any diversicn is Go or No Go. Perhaps.
the previous mentioned sentence on Page 1¢ should read: "is in
Alternste Yo. 1, advanced waste treatment plants ---- wouvld

also be required".

(n page 21, regarding Killer's River, last sentence reads. "But,
neither would the flow be augmented when i1 was naturally telow
the control flow". Since the same procedire would apply for
diversion of Bast Branch “ully River, and release of flocd conirol
water enters in, the exact position of flox monltorlng stations
must be spelled out.

i | ” - 30)



Warren Ll. Sinclair
Northfield-Tuliy-liillers Diversion -2~

During deliberations at CRC on the Conn. River Plan, a -
17,000 cfs firure was used in conjunction with hydro-electric
studies and flow releases from power dams. Is this figure
appropriate for diversions? I mention this because releases
from power dams might affect the flow regimen of the Conn.
River main stem, and this in turn night have an unnatural
effect on the diversion from tributaries.

{n page 25, under Alternate No. 2, second paracraph states,
"But also prov1des flood ccntrol protecticn on the '"ast Branch
Tully River," Pzege 24 says, "Flood conirol protection
attributable to this alternative are minimal." Also on page
2%, second paragraph, is found: "3ome 30 miles of streams would
become exccllent quality ~---,® This comes under general
discussion of Tully. Streams in the Tully zsrea are already
excellent as witnessed by Tully Reserveoir Diversion under
Environmental Setting Without The Project, last paragraph P. 35.

On page-49, Miller's River Alternstives - Enviroamental Impact
Cf The Proposed Action, a ey scntence is this: “"Considering
future water inputs to Quabbin Reservoir 1t must be borne in
mind that Alternate Mo. 1 or Wo. 2 would not be implemented until
water quality of the Killers River meets all public heclth as
well as environmental standards prerent at QJuabbin." If this

bhe true, and the statement is 1ot taken out of context - azliso
consicering previous statements likeWise, it would seem that

the greafest loss to Quabbin from Alternative ¥e. 1 might simply
be 8 MGD. The difference botween Nlllers 68MGD gnd Millers- -
Tully 76MGD. :

Phase IT of the proposed diversions represents a period 1976-
1980. This conztitutes Conn. R. diversion only. A peak at
Quabtin is reached in '84. Bear in mind a "cleaned up" Villers
River (secondary treatment) has been guaranteed by Mass. Div.

of Water Polluticn Control ‘or '76. C-nsidering next that a ten
foot tunnel from main stem iillers to Ouabbin wlt% its inlet and
outlet structures are neces*ary under either Alternative MNo. 1
or No. 2, and micht be constructed in initial stages of either
alternative; it would seem (to a layman) that a satirfoctory
time Irame for an evaluation of the so called "cleaned-up",
killers might be available, leaving the Tully-llillers Alternative

. }p*em_ably engineered, construcsed, aid stnding by. -US/wé

LTERHETIOE Mo & ASE A (’ Q-
Certainly the concept of sta e dovelopneat as a tool by
water resource speclialicts is clearly wnierstood; however

——



Warren K. Sirelair :
Northfield-Tully-¥illers Dlver310n e

every possible understandaoble effort must be made to preserve
and sareguard free flowing tributary streams that future

. generations might have an option. Tuis especially considering
possible future technological break throu-hs. T™e fish and
wildlife as well as aesthetic values and their assceiated
socio~economic iumpagt alone is appreciabvle.

I thoroughly understand the necessity for a relatively full
Quabbin with quality water, and have writien several sporting
articles relative to that resource. The spportunity for
sharing these views is sppreciated.

oY
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TELEPHONE: 536-1624

December 21, 19727

Mr. John Wm, Leslie, Chief

Engineering Division

Department of the Army

New ¥ngland Division, Corps of En ineers

h2li Travelo Road

waltham, Wassechusetts 0215& _ |

'Dear Mr, Leslie:

‘ This letter is in reoly to your "Preliminery Draft Environmental
Statement for the Northfield Mountain and Millerta River RBaain Divepsic
Provosal for the Northeast Waber Suvnply 3tudy™, I wish to exonress my
thanks to ycu for giving me this opportunity to commant on tue In-
vironmental Impact Statement (E,I.S,)}.

My discuszion of the E, 1,8, is separatea into twc sectiona:

-A) Presumed Typographical Errors, and B) Differences between my paile-

sophy and that of the Corps of FEngineers and the Metrovolitan Districé

Commigsion with respect to providing water for increxsing numan

demands,
A) Presumed Typographical Errors: o

1) Beginning on Page 21 and thereafter of the E.I.3., several
abbreviations are used for which no definitions are given, These ab-
breviations include CSM, MBAS, 40R = OQL, and CCE. In my opinion,
the fipal statement should define these abbreviations, -

2) Beginning on page i1, and thereafter, citations are made fPom
several publications, but no bibliographical sources are included at th
end of the B, I, 3.. This should be rectitied, :

3) on page 73 (line 12) you state, "A gomnarisom of study data wit
other available data suggests COD values foi- the Commecticul River are
about two times as high as for the Ouabbin 'insidet! station..," In
Volume II ol "Water (Cuality 3tudies, Connecticut and viller's Rber
Systems and Cusbbin and “echusett Resevoirs, Massasckhuszetts! (Wew Englan
Research, Inc,, Nov, 1971), the statement is made on vage ©¢0,1ine20,
that "T‘e COD values of Cuabbin 'inside station’ are not mucn difrerent
from taoose of the Connecticut River", Tnis discrenancy should be
dealt with io the final B, I.S..

) On vage 88 of the ®.I.3. (line 20) the sutatement is made. tnat
"Since the temperature and selinity rises are so small (72°9F, and a
few Mg/L) at zny given point.,.". On nage 13 {.ine 1d) of "posgivle
Effects of Verious Diversions f'rom bthe Connecticui Alver! (Essex Marine
Laboratory Reoort #2, May 197z), the statement is mede, "3Since the
temnerature and salinity rises are ‘S0 smalt 2%F, “d a2 few mg/l)
8t any given point,,."., Tae final ¥,I,3, should ceak with this diseraec
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5) Since you quote so liberally from New En~iand Research, Inec,
and from Kssex Marins Laboratory reports, I think it only fair to the ‘!
selentific community whieh wlll be examining tne E,I1,3. critically
that full reference to those reports, as well as to any other reports
contracted by the Corps, bs made in the fimal bB,1.3, and that these

reports be readily available to interested parties,

6) In your conclusions as to why a groundwater alternativeil s not
in the best interests of the state as a whole (page 13L) you fail to
mention exactly how much more costly ground water would be, The [ inal
E.I.S., should do so, in my opinion, and should also relate this cost (as
well as other alternative costs) to the fact that the MDC will not be pay-
ing the western end of the state for water skimmed from the Comnecticut
and Millert's Rivers, The lack of payment for water to be "skimmed" from
the western watershed obviously makes a much more attractive alternative,

B) pPhilosophical Differences

fienerally speaking, I was distressed to see that in the 158 page
E.7.8, that although you did devote 22 pages to an examination of the
the estuary and its relationshiv to the proposed diversions, only five
pages were devoted to the immediate donor areas {(i.e,, the Connecticut
River at Northfield and various diversion schemes from the Miller's
River System). It will not be my intent here to give an overall
philosophical discussion of why this diversion olan should be abandoned
(see Connecticut River Ecology Action Corporation emd Connecticut River
watershed Council replies for this) but rather to concentrate my remarks
on svecific points,

1) Flood skimming at 17,000 va, 12,000 cubic feet per second (cfs)3
on page 10 you atate that l? OOOcis is the limit at the Montague
gauglng station below which no water will be taken from the Connecticut
River System (this critical flow specified in current Massachusebts
legislation), Yet you do not c¢ite any scientific rationale of an en-
vironmental nature for the 17,000efs figure and frequently elsehere
(pages 84,089,93,99,104, and 105) cite evidence as to the lack of
sxpected damage if 12,000c¢fs were set as the low firure at the Wontague
gauging station, Not only is one left wibth the impression that the
eastern end of the state will come back for more water once Quabbin again
begins to run dry (your figure 1, page 63 strongly suggests this), but
one becomes extremely concerned in light of the Essex Marine Laborstory
report gstatement on nage 1l;, and 15: :

"1, Until considerably more work is done to fully delineate
the physical and biological parasmeters of the river, the con-
trolling flow for diversion should be considered at no less
then 17,000c¢t's at Montasue City. :

2., Research in connection with t-e orevaration of tnis revort
revealed the extreme onaucity of relevant data, botr physical and
biological, Rational decisions invoiving alterationsg of tte

natural regimen of the river are diflicult in tne absence of

such data, A nrogram should be undertaken wit-out delay to pro-
vide the information which will be rec uired as future demands (
arigse for new uses of tne river,

3. ospecifically, in the blological field the following

oY
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are among the most pressing needs,

a. The biology of the Lower river at and below the fresh-

water-gsaltwater interface is little known., A complete

biologlical inventory is essential if the pogsibility exists
of future alterations which would affect thig area,

b, While some work is wrecsently underway, there is much

to be learned about the homing mechanism of the shad, ‘

and the effects of temverédture or of flow volume and vel~

ocity on its spawning migration, The same varameters may
well effect the vonulation dynamics of other fish and
lower gpecies in the food chain,

¢. . If the current attemvt to restore the Atlantic Salmon

to the Connecticut River is successful, the reguirements

of this important svecies must be intensively studied to

safeguard its continuing existence.

i, A three part vrogram for delineating the phy31cal and
chemical characteristics of the river is recuired t& provide
information needed not only for future decisions, but to assgess
the effects of alterations presently in the pianning stage,
a, A continuous in situ monitoring system should be es~
tablished to measure such common parameters a3 temperaturs,
dlssolved oxygen, conductlvity, and flow velocity., The
technology for such a system is readily available, and
considerably less expensive than it was even a few years
© ago,

" b, An hydraulic model of the river should be constructed,
using the data from the monitoring system for callbration
¢, Data from the monltorlng system and the hydraulic
model would make vossible the‘design and eglibration of
a mathematical model, Such a model would make it possible
to test the effects of proposed changes in river utilization

. at a very reasonable cost, Attemwts to mathematically
model the river in the absence of real Dh:sncal and
chemical data have not been satisfactory,”

2) Lack of concrete information that diversiom will not have a
detrimental effect on the donor and recipient areas, 1In several
places (see page 37, line 13 p,lj2, 1. 335 p.72, L.73 v.75, 1, 22
and page. 82, line 22 for some sneclflc details) the E,I,S, is is unabl.
to predict with any certainty ths effects that the mronosed diversions
will have on the physical,: chemical and biological baiances and
quality of drinking water of either the donor or reeipient watersneds,

3. Lack of sound data on the affect of diversion on donor ground
water suoplies. On vage 110, line 22, the E,.I.S8, states that ".,.,no
sppreciable imnact on the hydrology of the Milier's River watershed is
expected,” This statement is misleading 1n Light of Berger's pger
("Bnvironmmental Aspects of River Diversion” in Forste, R. H, 1971. "Pro-
ceedings of the New England Conference on Riveér Diversions" Wwater
Resources Reaearch Center, Univ, of New Hampshire, Durnam, 1&62pn,)
which states (page 29-30) concerning diversions from tne Connecticut
River in general: S S

"A divérsion of 72 mzd, the provosed average diversion on an
~annual basis at Worthfield, would lower the staze by 0.2 feet at
~this location and by lesser amounts downstream, It 1ls conjectured

that this would not significantly affect the tobal cuantity of
bl




groundwater in the Connecticut River Rasin (Farcuhar, in nress),
The imvortant cucstion 1ls what megnitude of diversion would
produce measurable reduction in Connecticut Aiver Rasin
acuifers? 1t is not nossible to answer this ~uestIon at this t
time, - - _—
Further reading of Berger's paver made me extremely skteotical with
raspect to further diversions from the Connecticut Hiver and/or
its tributaries,

4) Lack of information as to the environmentsi impact of construc-
fion and annual cleanup of spoils: On page 52 {iine 25)and on page
108{line 3) you mention the need for stripping organic matter from
Tully Lake and the need for disposal sites for the spoils created by
tunnelling to Ouabbin, Admitedly, the latter problsm would develop
only once, but the former could be an annual one, The draft E,I, 3.
however does not deal adequately with either of these problems,

5) Desalination as an glternative:

a) costs of degalinatcd water: On page 122 {line 18) you state that .
desalinated water "“indicate costs in the viecinity of 73 cents
per thousand galions," Thias seems to me to be mislesiine., in iipght of
the enclosed cost eravh renreduced from the '"North i auwtic. . Iegional
Water Resources Study (1972) Ab»nendix R--Water Suooly; Uorps of Fngineers,
U, S, Army: p. 176, - ' .

SEAVATER DESALTING ™ ==~ o g
COST FOR RANGE OF PLANT SIZES - . : Distiliatico Tachnology
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Desaltlng sea water may, indeed , cost $0,73 per thousand gallions
now, but before you estimate Cuabbin will dry under a "“do nothing
‘alternative" the cost of desalinated water will be less than ons=half
ol' the figure you cite in the E, I, 3.,

b) Desalination as an alternative--It ig apwnarent to me that
the proposed diversions are no more than stop-gap measures (see
page 63 and fold out sheet entitled "Estimated Demand on Quabbine
Wachusett System for verification of this observation). What is
needed now is a bold new aporoach, As the North Atlantic Regional
Water Resources Study, Apvendix R, ». 157 has so aptly pointed out:

"A significant aspect of desalting is its capability

to provide a comoletely controlliable new source of fresh

water that isn't subject to the whims of nature, Further-

more, it is & source not comolicated by many of the institu-
tional congtraintas that often exist with inter~basin trans-
fers or with local diversgion, 1Its flexibility vermits it

to be iocated near the area of need, with units added as tne

demand increases, This nermits it to be used as a firm supnly,

as an interim suvoly until large surface water systems can be
vut intoc operation, and as a conjuctive suooly to increase

the firm yield of an existing system,"

With these words in mind as a possibility for solving thne proble«
of the water-poor eastern end of the sztate, I comoleted the following
documented research vaper for the Magsachusetts Exeeutive Offlice of
Environmental Affairs, in my canacity as a member of tne Water Resour
Task Force, apvointed by Secretary Charlies H.W. Foster,

‘Report to tne Water Resource Task Force: 1972--Beselination

Introduction -

Rubey (1951) has stated that of the juvenile outgasings from the
earth, only 1,0% of this vapor is sufficient to replenish our geol-
ogical water suppliea, The problem of water then iz not one of amour
but of availability at the right place and right time, IDue to geol=-
ogical techtonics, wmosc of this juvenile wabter is bBeing made availabl
to our hydrosnhere at mid-oceanic trenches and tabuwlar data presented
by Popkin (196li:l;) indicate that 97,.2% (or 317,000,000 cubic miles} ¢
our available water is to be found in the oceans, Therefore, 1t seer
most- apnrbnrmate that one look to the oceans and (if economically

) acceleratve the water cycle to replenish dwindling fresh wal
supplies, Pookin (1969) enthusiasticly reviews the nresent state of
the are and economics of ‘desalination and also presents abundant date
to refute a contention made by Wirshleifer, at al. (1960) for the
RAND Corporation that desalination is not economically or technicall;
feasible, Odum (1971), in a much briefer, but perhaps more thoughtih
review of the oroblems assoclated with desalinatiom cautions asalinst
over use of this means of solving all of man's water problems withoul
- prior ecolqgical and social studies of the environmsnt, but even he

states (p. L19): "Tnere is very little hazard in desaltlng of ocean
water for use ms drinking water in densely populated coastal urban
areas,.," The purpose of this report, then, will be to review desal:

ination {and the problems associated with it) as a means of replenisl
ing Massachusetts fresh-water supplies, : ,

Qther Meand than Desslination

' Before proceeding with a discussion of the bemefit/cost analysi:
of desalination, it seems aporopriate to review briefly the other coi



templated sources of fresh water for Massachusetts' needs,

a) 3Surlace water--One need not »nroceed far in the literature
before realizing that this resource ls being depleted at an alarmine
rate, Popkin (1969) estimates that on a global scale 0.01% (30,300
cubic miles) of the earth's hydrosphere,d constituted as fresh water
lskes, rivers, and streams, and with resvect to our Peglon's water suleles,
the-1U, S. Geological Survey (Piver, 1965)--for New Fngland in general-=- -
and the Army Corps of Fngineers {NEWS, 1972}--for the state; specifically
Cuabbin Resevoir--estiriate that before the year 2000, water may be in
critical supply in this state if »nresent consumptive patterns continue;
the U, S,3,8. rewort, however, states that with wise use the supnly
problem may not be as great a c¢risis as the Corns contemplates,

b) Plans are ranidly redching the imnlementation stage for the
out~of-bagin. diversion of water from rich areas (ee., Western Massachu-
setts) to water poor areas (eg,, Boston), However, as Kendeigh {1961},
Keighton (L965), Benton & Werner (1966), Smith (1966}, Odum (1971),
Brower (1972), Chapman {(1972), and EMLR (1972) collectively show, on
both thebtretical and practical grounds, of the importance to estuaries,
of the flooding cycle, the plans for river diversions (iu-the absence
of' base-line data on the biology of specific estuaries) are unwarrantea,
Not only are diversions potentially damaging to the estuaries--the
richest energy and food source in the world (Douglas and Stroud, 1971;
NES, 1970; and NAR, 1971l)--of the rivers from which these diversions take
place, but also for in-~basin citizens, out-~of-basin diversions remove
a8 resource (eg,, potentially potable water) that they would find most
difficult to re-obtain at a later date when these citizens require their
own river waters for their own use,

c) Soil and Ground W,ter, This report does not desl with the
feasiblllty of harvesting %hls resource, but as a result of surveying
the tabular data presented by Popkin (1969:l) which indicate that only

-0,62% (2,016,000 cubic miles) of the earth's hydrosphere is in this

form of water, it seems, that as a long-term source of water, pursuit of
this potential supv»ly has world-wide limitations. only a detalled

study of Massachusetts sub-surface supplies will indicate to what extent
these limitations apply in tuis state, .

Nesalination

As indicated earlier, t-is report was to deal with a discussion of
the benefit/cost ratio analysis of desalination, It should be pointed
out, however, before beginning that this discussion will be wrief, as
there is abundant literature already, on all phases of desalination
{eg., see Johnsen, 1970: and 03W, 1972, for abstracts of aporoximately
2000 technical papers and reports dealing with not only the state of the
art of desalination, but also its social economic and ecological environ-
mental benefits,and costs as well),

Benefits

At this stage in the history of Massachusefts' utilization of its
water resources, there is a two-fold problem which at first glance
doesn't abvear to be related, The aspects.of this nroblem are: supplies
and digtribution of potsble water and disposal of 3o0lid wastes,

With resvect to the first problem, growth of urban areas in the
eastern part of the state long ago stripned thelr long-term reserves
- of fresh water which ultimately resulted in the comstruction of Quabbin
Resevoir which was felt at its inceotion to be tne [inal anawer, Yefs
as i3 now well known, ithis is not the case, NEYS {1972) estimates that
already the existing system yield of Cuabbin 1s being exceeded by tne
demand placgd on this resevoir, Admitedly, a better conservation pro-
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gram would alleviate the problem (Piver, 1965), but based on the

¢ dstory of human nature, wants or desires very culckly become needs

-« wWhich generate demands which can't very quickly pe eliminated by con-

1’ vineing peovle that these so-called needs are unnecessary in the our-
suit of the "godd 1ife”, S0, althoush an enligntened education of the

.public is essentlal in order to develop their continuing concern for a
natural resource’usually taken for pranted (i. e., water), neverthel.

a program of acceleratlng the supnly of thig rgaQurce in a wa Toast damz

to e environment 1.8 necessar fesalination of §6a water provides

SR ANS , BeCBUSE 1) PIts fore naturally into the geological

water cycle than do other means of supplying potable water (eg., diver-

~ giona from one river basin to another), (2)it provides for the control o
fresh water supplies closest to the major and ultimate source of these
fresh water supvlies (i.,e,, the sea) and (3) desalination techniques
it more easily into the application of the law of supply and demand
than do other techniques for supplying fresh water, in that under temp-
orary high demand needs, more output can be sought to augment natural
fresh water supvlies, while when the demand is low, less salt water need
desalinated, ‘ow the latter.would be regulated would depend a great-
deal upon the economics of desalting larger vs, smaller amounts of s&alt
water (see Spiewak and Ebel, 1967)., Also, with saline technology pro-
ceeding so ranidly, 1t is evident that de-salting fecilities can be con-
structed in an open space much smaller than a fresh water resevoir, and
yot, in the long run, is likely to vroduce water at a far cheaper en-
vironmentsl cost and in larger amounts, :

With resvect to the energy necessary to desalinate sea water, a
problem would apvear to be in the offing--the well~-documented energy
crisis that this country is facing. Although many authors enthusias-
tieally support nuclear energy as a source for desalination (see
Jonnson, 1970. for many references on this matter), nevercheless,
there are guestions in many reputable scientists! minds~-including sever
Nobel Laureates with expertise in the field of nuclear energy« (eg,.,
Joshua Lederberg)--that this technology has not rescned the stage of
development where it can be depended upon to produce safe supplies of
inexpensive energy, Yet, solid waste as a source of energy has bDeen ex-
amined by many authoritjes {eg,, Reichle, 1%65; and Gitterman and
Zgickler, 1966) and according to recent press releases, states are
committing themselves to this "resource" (eg., Northeast Utilities,
General Electric, Southern Connecticut Gas Co,, the State of Connecticut
and the federal government have committed 1,2 million dollars to a
solid waste disposal-energy generating prdﬁgsf?. tlso, the town of
Saugus, Magsachusetts is vlanning an energy conversion plant capable of
transforming the refuse ol 16 communities including Rostén and Lynn into
commercially salable steam (¥N, 1972:12), 1Massachusetts, with its solid
weate disposal problesm, ravidly filling sanitary land=-fill sites, and
increased expenses that otner communltles—-eq., Jestcnester Co,, N.Y.
(Greenhouse, 1972)--are exveriencing, using tuls tect niqus. of dealing
with solid waste, can ili afford not to seek other, more environmentally
gound, expeditious, economical, and efficient means of dealiniy with’
solid wastes,

Stickel (1972} ras nresented a vrovosal for combining desalin-~
~ation (as a means of soiving fresgn water sunmnly orobiems) and the

energy that can be generated from solid waste (as & means of elimin-

3a
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ating that oroblem),# This oronosal is presented plctorially below:
MASSACHU3RTTS

: } : b : _— ﬁ O reclaimed |
[wggri needed| | [yhera;?eedeg] ;[Eﬁgzgmggggsg[i’(/ 2; résources
. - .
s E foeee r—8Recycling -
[waste] | fwaste] ‘]was%ﬂ i {ncineration-
_ _ e Desalination
{Burnable waste= potential energy) . |plants
Salt Hao

Admittedly, the above is a bold step and a complete turn-around
with resvect to the direction that fresh water is now "flowing" (eg.,
present and provosed diversions of Connecticut River Basin Water) but
there are precedents for such a scheme,

1) The well-known water ecycle--from the sky: to the ground; to
watersheds: to rivers: to the sea: and back to the sky., The above
scheme would essentially do tnhe game with the substitution of the re-
cycling--incinerator--desalination nlants for the sun as an energy
source for moving water from the oceans back into the sky and pipes
(substituted for wind currents) for moving water back into natural
watersheds., With the eritical need for rubbish disposgal sites in
Massachusetts, an incineration scheme as outlined above would solve
this problem in one effort (and would keep Massacnusetts! railrgads
alive too). ‘ N ‘

2 3uch a desalination plant is already in operation at
Hempstead, Long Island, New York,

Cogts
7" The overall costs of desalination can be placed into three cat-
egories: 1) Plant Construction Costs, 2) Desalination Costs, and

Environmental Costs,

1) pPlant Construction Costs: It would be premature, at this time,
to attempt to place a precise cost on plant construction, This does
not mean that this information is not available (pers, comm, from
Frank O!'Shaunnesy, Division of Desalting Feasibility % Fconomic Studies

# Since the writing of the original paper, a feasibility study in-
volving the use of energy from a refuse incinerator has been brought
to this writer's attention, Kaiser Engineers, 1972. “Preliminary
Engineering and Cost Assesment: San Diego Refuse Incinerator-Desalting
Plant" prepared for the U, S, Dept, of the Interior (0ffice of Saline
Water) and City of San Diego, Rept #72-26-RE, 36pp.; Costs per

1000 gallona of desalinated water =$0,60,

]
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of the 0ffice of Saline Water; ADL, 19725 and BLR and 0SW, 1372),
but rather a thorough study of plant site gelectiom, energy process
to be utilized, and desalting technique to be employed, must first be
undertaken for any svecific desalination operation, This was not the
purpose of this revort, .

2) Desalination Costs: The costs of desalting sea water have
dropved drametically in the last 20 years, From $5,00 per thousand
gallons in the early 1950's, the cost dropped in 1960 to $2,00, end a
year later was down to #1.00 ner thousand gallons, According to
Pookin (1969}, a Rey West, Florida nlant is vrodueing desalinated water
at $0,85 per thousand gaLlons, and the tecnnology is available to place
the average costs of desalination at anproximately 40, 50 per P
thousgnd gallons (pers, comm, from J,J, Strobel, Crief, Desaltlng
Peasibility and Fconomic 3tudies, 0SW)., Others (Fammond 1962 and
GNEC, 196l1) estimate the costs could readily fall to 30,15 to 40,18&
per thousand =al ons, devending uvon the tyne of desalination operation,

3) Environmental Costs: The problem of dealing with brine wastes
is a very valid one, and has been intensively studied (Thompson,
et al,, 1969: Zeitoun, et al,, 1969 and Clarks, et sal,, 1970),
.Methods are being devised to prevent pollution of estusries and
other off-shore areas by desalination plants (Zeifoun, et al,, 19869).
Also, AAPG (1971) and others (eg., Alverson, 1970) have intensively
examined the potentlial for deep-well disposal of saline wastes, As
Dr, Trasvers Hughes of the Geology Department, University of Alabama, -
Tuscaloosa, ‘Alabame, pointed out in a personal conmunication, a JRN
thorough geological survey of potential disposal sites that are
available must be completed before injection of any waste is attempted,
but he feels that in the case,of brine--a material with a chemical
constituency similar to very deep water supnlies--such injections
would very ilikely have a self-sealing effect upon the wells utilized
for such waste disposal,

'Recommendatlons

As Johnson (1970:1441) pointed out 'in his Introduction to the

 Symposium, Saline Water, & Valuable Resource, Mg rap®d development

of desalination technoxogy has brought with it the recognition of a
new intrinsic worth for saline water... and with it,..,among hydrolo gist
and water resource manasgers, the recognition that,.,saline water,,
actually could be a valuable resource," To me, it seems important for
water resource managers with responsibilities for providing for Mass-
achusetts water supnliies to pursue detailed studies now, and to im-
plement desalination technigques as soon as possibie for the following
reasons:

1) the obvious need for potable water

%* Acoording to Prank O'Shaunessy (pers. comm.) of the Office of '

' Saline Water, United States Depariment of the Interior, The state

—

of the art of desalination is such that $0,30 pver thousand gallons
is probably the lowest cost one can expect for deralinated water
for the foreseeabie future,

w3t Alao, OSW has compieted model studies which indicate that brine can
safely disposed of by Giffusion into open oceans, (pers, comm.,
Frank Q‘'Shaunnesy, 0ffice of 3aline Water, Dept, of the Interior,

WL
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. 2) the very real potential damaging effects that the preseny ©os
techniques (i.e., inter-basin water diversions; can have upon the /- !
donor rivers' estuaries (see EMLR, 1972 for a revort on this matter wi\_
specific reference to the Connscticut River),

3) the inflexibility of the present 'water taking' techniques, in
that ecologlcal constraints are placed on water diversions as to how
much can bé taken and how large the impoundments cen bej desalination
hes no such ecological limitations,

) the likelihood that ecitizens! env1ronmental grouvs will
engage in costly and time-consuming litication {(for the state) pur-
suant to the Wational Fnvironmental Policy act, the Massachusetts
Citizens Right to Sue Law, and the newly~pasued “assachusetts En- .
vironmental Pollcy Aect, if river diversions frcm t~e western snd of
the state are utilized as a solution to the peteble water problems
of the eaatern end of the state,
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Sen Jatar snd on the Use of Nuclesr Enerpy for Dosalting.
0ffice of aaline water, Wash,, D, C, 27Yo»,

L

‘Keighton, W, B, 1965, Frosh Water Discharge-~3alinity Relations in

the Tidal, Delaware River, Onen File Reperi of the U, S,
Geol), Survey, 1, 3.f,S. ™hiladeluvhia, "a, 17pvn,

;!endeinh. 3. €, 1961, Animal %eolopmy, Prentice-Hall, Inc. Frizle~
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Piper, A, M, 1965, #as rhe United 3tates Frnough Water? U, 3,6,3,
Water Sunnly Paver- 1797 U,3.0.3, Wash,, .G, 27p2,

Povkin, R, 1949, Desalination: Watar tor the Worldt!s Future, P, A,
Praeger, Praeger, Publ,, N, Y., N, Y, 23Coo,

Reichle, F,L.0., 1967, &vnluatinn of ALl Intential Ssurces of Fnergy

for Nesaltlng, Proc, Intern, Symo, dnter Nesalination
. 1965:450-13,
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Gpiewék, I, and R, 4., Wbel 1967, Cost Projections for Luree Desalting
Yystems with Various Tyves of Counling, Paper P/556
int, Conf, Wator, Peace, Wash,, D, C, :0Dp.

stickel, D, W, 1972, Preliminary Report to the Water Resource Task
force-~hasalinution, unoub, Zpn.

thompaon, D, A, et al, 1969, Environmental Impact of Zrine Effiuints
' on Gulf of 7~alifornia, Univ., of Ariz,, ™ucscm, Az, L96pD.

zeitoun, M, A, et al, 1969, Disposnl of the Effluents from Desal~
ination Plants in Estuarine Waters, Dow Chemical Co,
Vidland, Mich, 10pp,

I am convinced more than ever tnat diversions should be
downgraded as an alternative method of satisfying man's water needs,
Desalination may not be the final snswer, but it, along with ground
water suponlies,should be givén far more attention in thiy age of
rapid technological advances than inter-basin transfers,

In conclusion, I can say no more than to echo the following
obserzé?ion from the WNew England Research Incorvorated Revort (Vol,1I,
vage : :
"Research on the environmental imvact of nrojects

is not to be used to justify decisions already made, but
rather, the decisions are themselves to be influenced by
regearch, " e o

I would aporeciate my statement being made vart of the final
environmental impact statement, and that I receive & copy of the
final environmental impact statement,

Y7%rs sincerely,

,;.ganﬂbé%ngZuﬁJ(
David W. Stickel,
l)Asst. Prof. of Biology,
Holyoke Community Coliege
2)1972 Water Resource Task Force for
the Commonwealth of Massschusetts
3}Board of Directors, Connecticut River
Ecology Action Corporation
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urineeriny Divisicn, Dawantment of the Army: ‘ .
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Ualthan, Moo, 02158

Dear Fr. Leulio:d

eliminery Drofs Envivenmental’

L1 Jan. 1972 and 6 Ju'ly 1972 on behal

uuftﬂﬁu Chnpter and the Ceonnccticul

Tha folloring cormonta on tha Fr o vy Deofd
Seatement for the sortnlield «ountaln Lntar ; oject and the
Hiller®s Hiver Zasin dater Iupply froject - : dater Supniy
Stucv {iinid) reoresent an exteonaion of carlier sizienents nade on
L

£ of ,hc Jlevra Club, Hew
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vor Zasin Innk rorce.

The natura of the traditionn’lt nethed of obvaiaing drinkine uwater

for the leotropoiltan Listrict Comulssicn's =erries nrea hoo unduly

influsnzed the Corys of Erglnecrs in Lis study of ~dditionnl wnter
oupp Ao,  Ginen water hes beceoms searea or when an’iity of nesrny
Sup»Li s a hnc.diml“*°h“d, it haz becone customary Ly fasiorn Jnosh-

chuuet oo nave centinea’lly westyard ithin tha Smnmenwen’ith Lo
seell n bottar cuslity water, Hzceause of ©n unbolsncod nonve
iatien i;rrLuqzicn wcithin the ntate, . Jestern lnscughuseiss sith 1ts
‘*1ﬂui~('i apreae punbers of woorle has Iallen tﬂ??oto the welltizso
pregsures of the more momitlous Instoern soctor,. Jn the 1light o-
iongerence nlonning and the wreosent urderstanding ef tha limits to
pirowth that any sogiety rmust tale into sccouni, thiz hendlons "cr'"-
hle for 1€, PUTO surince watsr for the i, 0,C, nuot come to an
The communitics borﬂm“iwﬂ the Connecticut siver A0 ite tribusn
have need of the wmzter within thelr oum drainzse insin, The bviub
Connecticut cxnressgﬂ incrooaing concomn over thh nctentjnl dowlet

() c’ !-3 () 13

ne ang?

of Conneetisut Liver waters iT the nrojected ein!

which hove been conmsidered are put into offect,

conzidovniion *n the swaecilic wronosa’ll at hand :
gecds of Turbther diverstons. It shou'ld bs not Ed e

the bz ._c:.;r-*' "re“‘ Lroin havoe sued .ew Tory Cioy 3or diminisni

tha gqunntity and qwn'i'jr ol Uelavunre woiers (H;:;;ggj;jgtggg, 2 o,

19?-5. This i8 rerm ont ‘of the Connaciizut - .;-":s:s:'fzch‘-.:s::::;r,s: it

v
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- Bl 4 TE
e dunbbin in the Jirat
ey
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t
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over the building of +h _ i
dJetrinment wWwere shoyn dommatIiqom 4n COﬂne o

Tho forus of Corva' vrojecis by its very

noatnye wree s T Foluntion of elternctive astions, For O
the Corns, e " Tinrreasional nondate, Yo narizcunte an exiasting
State vrtborn of wator-srabbins fron its less porutated areas ceons

b-'|slc::'l ‘-."r' . -?r}w .

Intorestinely, a prrt of the propssed study kad spurious crisins,
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The idea for the Northficld diversion came from a utility executive
seekinm multinle justificnticns to gmain a license {from the federal
Power Commission for o vumped storage facility usinz the Connecticut
River as a lower reservoir, The W.0,C, was approached by the uillity,
saw the potentisl of worthfield pumps for addinz Connecticut fiver. |
water to the Quabbin sunply, and took over the divercion plan., This,
then, fell to the Corns under the WBJWS study in a secondary way.

The ultimate economics of tho Quabbin as the distributing
reservolr system for the Commonwealth is auestionsble. Will Helyoke,
Northampnton and fnherst, for example, end uv drinkins Connecticut
River waters which hnve been vumped to Wuabbin ond back 7 It would
seem that diversification with the develorment of aliernative sources
of‘supp}y should be undertalien for several reasons,

1) For the public heslih and.salely,.it. 4s inportant to have aliernate
SOUNCES LU AR be d:nwn on should_one source tecoma centasinated
for a pariod of blnp. Surfsace water is particuvlariy suqcenuloLa o’
'DolLution from airborne wastes or chemicals that rmay enter the supvly.
It is worth notihu that in » statement vprevared by Western lass,
Electric Co. for the Turners Falls dam, that the Turners Falls pcol
from which Horthfield pumps, contains phenols from "0,0002 to C.0004
.ppm, well below toxic Levels teo Tish but potentislly canable of
imparting en unpleasant flavor when combined with chlorine {pz.62),
hnd also, it is stated in the same vlace that " conver (uv to 15
mierorrens /L), lead (up to 108 ricremrems/iL) and =inc (up to €C
microgvaMu,u) exceed Levels considered 'galfe! by sone biolomists™
It should furthormore be noted thnt the Idller’s Iiver will at ©
be drawn uwovstrenn by the pumping un of water through the oxithli
punped storage intake., Iitlller's water is rated uvnsatislastery €
guality now, but is expvected to improve to B within {ive years.
Should HNorthileld operate as a diversion source prior te the c¢leanup.
of the Niller's Ziver, potential contamination of the Quabbin ought %o
be considered. ' .

"5

- 2)  Changing.economics resulting from improved technology,.and
periodic reasseasment of priorities should—be-feciors in vei;nl;g

alternatives, ”4s the study’ stnnao, ol the‘alterna‘ivcs “excert the
proposed projects are rejected For examvle, hoever, as desplinizaticn
48 becorminm more econonleall, its feasibillty ouxht to be investizated

simultaneously with other alternatives, not senaraiely at a later
time when a decision on waten diversion has alresdiy deternined o~ course
of nction. Or in another instance, if producticn of Ou@lT focd '
becomecs a high »riority in the next Tewr years., itne use of the Cenn-
ecticut. Hiver for out-of-hasin water supnly couLd rreclude "ﬂhourte
seafood production in the Connecticut River esiuary, The Connocticut
Basin diversions, 1t is claimed, would take only wrcte waters oy

flood skirminz., This i85 not so because the natural Tluctunticens in
river flow are a part of the evolutionary seovence basic to 1ife in

the river ond its estuary. The time scale for chnnre 1s in millicns

of years and mon is a newcomer to an ancient systen, (Speakins of

50 years as long tern vlanning is naicve), flood unters are nocessary
to the saltilresh water balance in the estunry wvhere during toe

gt
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annual flood tycle imvoriant treedins rrounds for shellfish and narina

fish ocour. Martherrore, the sucerss of the enbire anadronous Tish

restor .uﬁfn nrogsran donends on the excens flow of f»ash water out
of the nouth of tho Connccticut :diver in inte springtine

3) The. Armporteonce of develoning ground wateld nurplies H'\ ‘bren B
dl" "“'"j = i, Ir Flrronth Lo,, er olood ere, nroves to
-thE lores rpoaerres, the suneriicisal nres er"ainﬁ cf a e rﬂcrcptional

pondc; iq!‘ :40\: E

sauate reoason to isnero o pure, -ctesnsing, ond
rencewable (o

@
th proner care} source, Ground "1tﬁr devclopment should

1¥
be nurruosd coticelr noy and roghoven napapg mepend o ongd s h“o‘ﬂcved from

1mperviousncss due to construction on top.or other misuse of the sites,

L) Tke.uzo.of quabbin waters for.
e oY othars, where
this ins n“ﬁctlccd. Laint sourecos 1 vziould be sttocted
ﬁﬁﬁ:éléxa:ﬂ"un;.SLvh a5 sonsanto on the Chicenss. Flow r reguiniion
(as distinet 7rem lov flow HV'"ﬂnuﬁfzcn) on i wringtein of the
Connecticut niver should be fully instisnted ot fthe 0,2 csnm 1evel,
or as raconnendsd. by the State Livizion of Fizhorizs and Gone ond
the Federal Zureau of Syport risheories snd Wildlife, If the mainstem
is rexulated for an instantoneous, minitmum centirnous flow, then the
Chicovee can be qn«ﬁed nore frucallly so as to Lat less Quatbin water
go by to adjust-l els at Hartford. This veritrinz solely to the
exizsting Gunbbin iaters, for it uhould ba clerr that additionsl ocut~
of-bnsin ;ivc_uio iz n has been (see our scatzrments of L1 Jan.

and 6 July 1972) unacceptable,

-

5) A.re ornrnisotion of vriorities within. the «.l, C is urped, The

South &uaour? nnag CochHYTRALE reeoﬂ"oir and the ~Labu*" #iver chould

be cterncu wo and used in the system, 1t is nct risht to use vhat

was o dr*nklnr water for recreaticndL purneses or some Jlocal
idenuU, while penalizing residents in enother zart of the Commone

wedith by diveriting their water into a different drainage basin.

6) Fincily. the-concept. that what i1s good for Zaston is good for the

gpmmonrcaLth shevld be “fcoqsicﬂ"ﬁa. In the 1iszn3y of our present
wledze, 1% 4s unrealistic to think that mﬁ+=*i'L growth ¢an versist

1nqcfin1ve y &t the rote it has been mtich tess nt an incrensing

rate, Lhzs involves. the use of all nﬂturﬁL roscurces, including uvater.

The proYvlen is, in varsy one of public education., &f the Corps can

not assure this responaidbility,' then the COHﬂozr a’lth must do so0,

To sperk of bprown lawns and derrcss*d sppudbnniitcs is playing ostrich

to ths basic problem of the 1imits to srowth. i reclm.ation of

waste wnters, water rates to ercournne conwh“?'31,e usa, water ration-

ing, remaix and revlacenent of roizonous lend pirins {cnusing water

to be ran at the recuest of officinils nnd thereby wasted)}, use of

Tless-than-drinkinre cuality wanter for industrial nmurooses ﬁnd fire

protecticn, revammed domestlic vilumbing systeng, ‘rx”" use of air

conditicniry, nnd other such practices nust beceme a part of the

ayste:n. '

+
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Educqtion*l field trivs by bus to the Quabbin should be introduced
intoe the schools of the i, D0.C. gservice arca so thet every child
cones to apnreclate tho  tax on bne environnent thrt wmnter use
sents, 1t doesn't juwt core ot of the nina, 4t comes out of
Conmecticut Hdiver Basin ccosys Low, and it iz a resource given
in no way paid for, 11 one sporiks of donors and raceivers.

ANLQ-
ke
nat is

ot et M

What the Connecticut Basin has to rive os thz best amrlculiural
region in niow Znpland and a re n arca with the potentlial
for a freﬂt salmon and .shad sho shoullé bhe carefully .eioued
against Bleoding the Zosin as o uater sunply.  Jzdiuced fertiliity of
now rich I LoodDLﬁin soils and reduced life in the waters of the diver
and its-estucry will be the reguLt of continued cut-~of-basin vater

diversions.
RBefereonces.,

See bibliozraphy of ovr 1L Jan. 1972 quutc“~nu.

. Poster, C.H.Y. 1970. The Northficld iountain Pusred Storage

Project Counterpoint to Con 24, Zarvard Forest Faper io. 19,
Petersham, iiass, h -
MeadoBs, D.L., et 2l. 1972, The limits to growthk. Mew York: Universe
coks,

Proposed Report of the Wational Ynter Commissicn, Cheanter 8% 1-33.
(It will be seen that arid remions have bzex orimerily 1nvoL"e‘;
we feel thAit other alternatives than water civersicn shoulc be
fully examined for the lew Zngland region/.

Sincerely yours,

g
&9424xﬁ_l/Ln,=rbmeif Plerein
Ja

ne Van Zand®t Zzower, FPh.D,

Chairman, Con nac+1cut River Basin

Task iorces nber, sxecutive
o Committee ‘av LugLahd Chapter,
et Sierra Club.

./3 [
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PREFACE

This Appendix summarizes the steps in the final preparation
of the Impact Statement. It includes the coordination at the
Washington level with Federal Agencies and the Staté and responses to
their comments on the Draft Environmental Statement. Responses to
their comments are grouped acéording to these agencies. There were
also comments on the Main Report of the project - these are indi-
cated where applicable in this Appendix B.

Future efforts aimed at improving the quality and quantity of
environmental data available to management with responsibility for
planning and developing this project should adequately resolve most
of the questions raised by the agencies whose comments are included

in Appendix B.



U.S. ENVIRONMENTAL PROTECTION AGENCY

Comment - The proposed aquediict may be a point source discharge intb
Quabbin Reservoir which requires a NPDES permit. Our General Counqiifs
Office is in the process of making a determination. During prepara-
tion of the Final Impact Statement, our offices should work jointly

to resolve this question.

Response - As the Final Statement was being prepared, proceedings were
still underway to resolve the question of a permit. Recent correspond-
ence has indicated that a permit will probably not be necessary.
Comment - The high quality of the drinking water in the Quabbin Reser-
voir necessitates a continuing and effective water quality monitofing

. system. Also, provisions for water treatment should be included in the
long range plans, _

Response - During the advanced engineering and design stages specific
scheduling and a design of a monitoring program will be developed.

At this time the requirement for necessary water treatment will also

be determined. ' | j

Comment - The "best practicable treatment" of upsfream wastewater
whichﬂis‘recbgnized as being required in the Draft Statement may not
provide the consistentTy high quality of water needed for diversion -
to QUabbin Reservoir. This can only be determined after plants are

in full operation and an extensive water quality mon{toring system is

established as indicated in the Draft Statement.

B-1



Resgonse - We agree that the project as proposed requires information
which will be available only after treatment facilities are in operation.
Comment - The Draft Statement mentions the possibility of a "Y"
connection in the tunnel aqueduct to Quabbin Reservoir. We feel the
provision for full diversion of the flow to either the west or middle
nranch of the Reservoir would guard against possible short circuiting
of the system. The Final Statement should more completely discuss the
"Y" connection and make a more positive statement as to whether the

"Y" is part of the proposed plan.

Response - As discussed in the report and in earlier agreements at
meetings held with EPA officials, it was decided that the “Y" connection
may be necessary. However, the actual need for the "Y" connection would
be dependent upon water quality condition within the Connecticut River
and Quabbin Reservoir during the period that the project is being

designed.

U,S. DEPARTMENT OF INTERIOR

Main Report - Millers River Basin Water Supply Project
Comment - The project:s_proponents should indicate preciee]y where and
what minerals occur and their relationship to the project. If any
minerals are found or located in the project right-of-way, the project
‘proponents should so indicate and give some estimate of the extent to
which future recovery of these minerals will be affected. A map
locating the known mineral resources in relation to the project vicinity

would allow easier assessment. Any minerals preempted by the project

B-2



should be described in the section "Irreversible and Irretrievable
Commitment of Resources".
Response - The sand and gravel deposits described on Page 14 are the
predominant mineral rescurces within the Millers Basin.  Although peét
and miscellaneous deposits also exist, they are not considered to be
typical deposits which would be mentioned in this background type
section.

The majority of the projects' facilities would be deep rock tunnel
aqueducts. The geology of the tunnel routes is given in Appendix E
to the Main Report. It is not anticipated that the tunnel construc-
tion would hinder further mining efforts.
Comment - The Millers River Basin fish habitat resources have not been
adequately described on Pages 14-~15. The anadromous fish restoration
potential should be noted. The impact of diversion on this and
improved resident fisheries resources should alsoc be recognized and
evaluated, | 7
Response - The description of the Millers River fish habitat resources
is considered adequate for the purposes of this background 1n$ormation
section. whereas the basin is not currently being contemplated for
Atlantic salmon restoration, reference to future use of the basin for
such purposes would be misleading to the reader.

A description of the impact of diversions on the existing and
planned fisheries resource is included in Section IX, Project Impact
Analysis. In addition, the control flows used in the operational

procedure for the project was developed by U.S. Fish and Wildlife



personnel and these were intended to minimize any impacts_of'the
river's environment including the fishery.

Comment - A description of the environmental setting and natural
resources of Quabbin Reservoir should be included in Section 6 of

the main report. |

Response - Appendix I of the report described Quabbin Riservoir in
some detail. The évaluation given in the main report refers to this
appendix and the data contained therein.

Comment - Control flows for the Mj11ers River Basin diversions are
presented as finite on Pages 61 and 66, but Fish and Wildlife Service
understood that they were set at "best estimates" for planning. This
should be clarified in the main report, as well as noting that leeway
exists for adjustments as environmental considerations warrant.
Response - The control flow estimhtes shown on Pages 61 and 66 are
indeed estimates prepared by the U.S. Fish and Wildlife Service under
contract to the Corps of Engineers. Since a considerable amount of
effort and money was expended in determining these figures, it is
unclear as to why any significant variations should be expected.
Comment - Pages 144-145, The adverse fish and wildlife habitat
impacts from pool fluctuations and erosion at diversion sites in the
Tully complex are not addressed. It should discuss the loss or vegeta-
tion, silting of streams, restrictions to fish movements, turbidity

and other impacts.
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Response - Pages 144-145. The information given on pp ]40—145 describes
the effect on the area from the impoundments. Later on pp 156-157 the
impacts of the Tully Complex alternative are discussed relative to

the other Millers River Basin alternatives. In this discussion, the
Tully Complex 1is described as having the most impact on the environ-
ment and is not the plan selected for implementation. The detail
included in the discussion, therefore, was considered adequate for
purposes of the report.

Comment - We recommend that the necessity for further studies presented
in Appendices I and J be recognized in the Main Report, under the
“Summa;y Conclusion® section.

Response - The studies discussed in Appendix I were initiated independ-
ently by the Metropolitan District Commission (MDC) prior to the comple-
tion of the subject study reports. The followup investigations recom-
mended in Appendix J are primarily, as stated in that appendix, for
information "which will be required as future demands arise for new .
uses of the river", i.e., actions beyond the subject report's projects.
The Appendix J investigations recommended as part of the subject
report's projects are a monitoring program and a hydraulic model of the
river. The necessity for this program is described in both the North-
field Mountain and Millers River Basin reports in the section titled
Description of the Project. The hydraulic model discussed will be
constructed as part of the ongoing Massachusetts water pollution con-

trol program for the Millers and Connecticut Rivers.
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Mair_Report - Northfield Mountain Water Supply Project
Comment - If fiscal and/or temporal constraints combine to delay the
timely implementation of PL 92-500 (The Water Quality Act of 1972),
water quality conditions may require that Connecticut River water
he treated prior to diversion to Quabbin Reservoir. This_dfffers
from what was stated on Page xviii, Paragraph 2. A?so,.Page 57
of the Revised Draft Environmental Impact Statement notes, however,
that the MDC plans to chlorinate diverted waters prior to their
entry into the Quabbin Reservoir. |
Response - There is no information available to us that indicates
the scheduled improvements to water quality required under Public
Law 92-500 have been modified.
Comment - Page x1v - on the statement "Studies should be conducted to
determine .... thé size of needed long-range water supply developments",
it appearsvthat conclusive evidence already exists to verify the |
need for measures to conserve and moderate water demand. The effect
of any single conservation or demand moderation measure may indeed
be insignificant, but the combination of several measures coula have
a sizable impact on the total water supply.
Response - On the question of conservation measures, the study reports
recognize the need for further studies into the possible utilization of
these techniques. Sdch studies would be conducted during the advanced
engineering and design phase if the projects are authorized.

Comment - The "Recommendations" section (Pages 182-184) of the report

B~6



fails to include recommendations for further environmental impact
studies listed in Appendix E, Page 121, Volume III. We recommend

these studies be listed in the main report.

Response - The recommendations section does not include the Appendix E
recommendations for further study because as in the Millers River

Basin report these recommendations pertain to "future demands”,

i.e., actions beyond the Northfield Mountain project.

Comment - Although the report discusses the probable effects of water
diversion on the donor and receiver water systems, it does not address
the expected cumulation of synergistic environmental effects of existing
and planned power production, flood management, irrigation, industrial
cooling and domestic water supply plans as related to water diversions.
A consideration of the cumulative effects of water use on the donor
riverine system should be included.

Response ~ The Northfield Mduntain project, as described in the report,
is an element of the 1980 Connecticut River Basin Plan recoimended by
the Coordinating Committee for the "Comprehensive Water and Related Land
Resources Investigation, Connecticut River Basin". This study which
considered water quality, power, outdoor recreation, anadromous
fisheries restoration, resident fish and wildlife, water supply,
navigation, upstream water and related land resource potential and
flood control, had as one of its committee members, the Department of

the Interior.
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Environmental Impact Statement

Comment - The discussion of environmental impacts caused by construc-
tion makes no mention of the impacts or adverse effects on the existing
or potential recovery of mineral resources in the project area. If

this cannot be accompﬁished, a statement to this effect should be
included in the Revised Environmental Statement.

Response - As noted in response to a 1972 comment on the Impact Statement
we have included a general description of the geology of the region.

This description was drawn from available data.

Comment - Because the project area is within Seismic Zone 2 where
moderate damage can be expected, the Statement should discuss the
‘possible effects of earthquakes.

Response - Advanced engineering and design considerations would

include the possible effects of earthquakes on the project.

fomment - There is no discussion or adequate concern given to the
protection of cultural resources, including archaeological values.

Such commentary should be displayed in the Appendices and discussed

in appropriate places in the text. In order to evaluate the magnitude

of the affects on archaeological values, it was suggested for the Corps
to consult qualified archaeologists as Dr. Maurice Robbins of Bronson
University, or Dr. Dena Dincause of University of Massachusetts immediately,
as well as with the State Historic Preservation Officer. Their com-
mentaries should be displayed and discussed in the Environmental Statement.

Response - Federal regulations on historic and archaeological values
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were not as well defined during the study period as they are today.
During the next level of planning the cuitura] and archaeologicatl
resources which may be affected by the project will be given further
consideration. As noted in the Draft Statement, tﬁe Staie Historic
Officer was contacted and advised us that no known sites would be
impacted. Also the National Park Service was notified and they did

not respond with any known historical or archaeoclogical sites which

may be affected.

Comment - Paragraph 2, Page 83, Line 7 - the second alternative is a
combination of one and three is inaccurate and misleading. It would

be more accurately described as combining Alternative One with an
element of Alternative Three (the East Branch Tully River diversion).
Response - Agree.

Comment - Pages 40-45, biological resources of the Millers River Basin
are not adequately described. A potential for Atlantic salmon restora-
tion exists, and the impact that Millers River Basin diversions would
have upon it should be recognized in appropriate sections of the

Final Environmental Statement.*

Response - This is essentially the same comment which was responded

to in the Main Report, Comment #6. As noted earlier, the description of
the Millers River fish habitat resources is considered adequate for the
purposes of this background information section. Whereas the basin

is not currently being contemplated for Atlantic salmon restoration,
reference to future use of the basin for such purposes would be misleading
to the reader. *See also Federal Power Commission, April 14, 1976,

Comment #1.



Comment - Pages 40-43 - it does not consider the impact upon the
improved fishery resources following pollution abatement.

Response - This impact is discussed on Paée 64 of this Statement,
Comment - Page 40, Paragraph 3 - last sentence should be corrected

to show that pleasure boating, as such, is not permitted on Quabbin
waters.

Response - The word pleasure boating was not used in the report. The
word regulated was used in front of boating indicating that the boating
activity was governed by a permit system administered by the Metro-
politan District Commission.

Comment - Page 57, paragraph 2 - the MDC plans to chlorinate diverted
waters prior to their entry into Quabbin. The statements concerning
this reflect the considerable concern for Quabbin's water quality -

if diversions are made from the Connecticut and/or Millers Rivers.
Alternatives to chlorination should be examined, with one being
ozonation. Advantages for ozonation include a Tower potential for
accidents related to use of chlorine and availability is not dependent
upon market conditions. When the cost of ozonation is compared to the
cost of chlorination, the benefit/cost ratio is highly in favor of
ozonation.

Response - Alternatives to chlorination will be examined in the
advanced engineering and design phase. Included in this alternative
will be chlorination and ozonation as well as other possible treatment
- techniques. ‘

Comment - It is recommended that Table 7, Block &, Page 60 be modified



to show that fish species were intended to be designated under the

heading: Infroduction of Undesirable Species, as on Page 53 it was

stated that undesirable algal species will be introduced;

Respdnse - The table headings were meant to be all inclusive, and
not limited fo fish,

Comment -~ On Page 64, it is indicated that diversions "may shorten
the {canoeing) season during lower flow periods in the late spring.”
This should be clarified as to the project operation and resulting
impacts. |

ResEonse - It is felt that the description on Page 64 of the state-
ment, whibh discusses impacts on canoeing in the mainstem of the
Millers River, presented enough information at this 1evé1 of planning
for the reader to make a judgement.

Comment - We are concerned about the impact of water diversions on
existing and potential recreation va]ués, especially impacts which
may occur during the major recreation use season. The proposed diver-
sion dam wi11 be a physical barrier to passage on the river and will N
effect flows in the river. The Statement should discuss measures

that will be taken to minimize adverse impacts on the use of the river
for recreation purposes.,

Response - The diversion period for the project would be during high
flow periods, which does not coincide with heavy recreational use of
the river, éxcept for the possibility of white water canoeing. The
impact on canoeing is described on Page 64 of the Statement.

Comment - Page 94, Paragraph 5. Adverse fish and wildlife habitat



impacts resulting from pool fluctuations and erosion at diversion
sites are not addreSsed; It should be noted that the extfeme fluctua-
tions during the growing season would adVerse]y affect both terres-
trial and aquatic vegetation and also the fish and wildlife uﬁi]izing
these plants for nesting, escape cover and/or food. _

Response - In the Main Report, the information given on Pages 140-145
describes the effect on the area from the impoundments. Llater on
Pages 156-157 the impacts of the Tully Complex alternative are dis-
cussed relative to the other Millers River Basin alternatives., In
this discussion, the Tully Complex is described as having the most
impact on the enviroﬁment and is not the plan selected for 1mp1emen-'
tation. The detaiT included in the discussion, therefore, was con-
sidered adequate for purposes of the report. _ |
Comment - Page 113 - Diversions from the Merrimack and othef”sources
to extend the water supply from the Northfield and M11]ers River |
diversion are presented. It is not cTear.in the order in which these
diversions would be implemented. The order shou1d-be clarified and if
these diversions are to be instituted in a stepwise progression, the
need for each project should be reviewed prior to implementation.*
Resgonse - The descriptions regarding possible diversions from the
Merrimack and other sources are given to present alternatives to the
Northfield Mountain and Millers River projects, not to reh]ace these
projects. As the Northfield Mountain and Millers River Basin projects
are constructed, the majority of the eastern Massachusetts water supply

needs will be met until almost the turn of the century. This allows time



for new techniques and pollution abatement which would infiuence the
choice of projects, both Northfield Mountain and Millers River. *See
also New England River Basins Commission, April 16, 1976, Commént #4.
Comment - Page 134. The statement "No known endangered species of -
birdé or animals listed by the Fish and Wildlife Service utilize the
proposed project lands.", should be revised. The short nose sturgeon

(Acipenser brevirostrum) has been collected in the vicinity cof Montague,

and the Quabbin Reservoir land area contains a site as a potential
location for future reintroduction of the American peregrine falcon

(Falco peregrinus anatum). Both of these are on the "Endangered Species"

list. It is recommended that the planners should consult with the
Peregrine Falcon Recovery Team during the planning précesses. From

a review of the status of the bald eagle from the Department of Fish
and Wildlife Service, it is considering the potential for including
those bald eagles which frequent New England on the “Endangered
Species” list. Representatives of the southern bald eagle migrate
into New England during the non-breeding season; hence the present
status review and potential for extension of the 1isting to include
birds in the project area. Future Environmental Impact Statements
should include a discussion of endangered plant species affected by
project implementation.

Response - At the time the study was made the original statement held
true. We antiéipate as further studies are made by Fish and Wildlife

Service additfona1 birds, plants and animals may be added to the list.



We expect the coordination with the Fish and Wildlife Service will
continue on this program when planning on the project progresses to
the next stage.

Comment'~ Diversions from different river systems would provide signi-
ficant additional water supplies to the MDC service area. While
tapping one area to provide a resource required by another may solve
the immediate problem, the ecological ramifications are likely to
increase as additional supplies are needed. There is a need to study
further means of lowering existing trends in water demand.*

Response - See response to Department of Interibr, Comment #8.

*See also New England River Basiés Commission, April 16, 1976,

Comment #1.

DEPARTMENT OF TRANSPORTATION - U.S. COAST GUARD

Northfield Mountain Water Supply Project

Comment - The cost of improving the water quality in the Connecticut
River at Northfield should be included in the cost of the project.
Response - Improving the water quality in the Connecticut River is
required under Public Law 92-500. This Federal law mandates that the
river be cleaned up regardless of whether or not the project which

is the subject of this EIS is constructed.

Comment - Because the ability of the existing distribution conduits

and aqueducts to handle the increased service is questioned, the cost

of improving the present MDC distribution system to handle the additional

water made available should be included.



Response - An dna]ysis was made of the primary transmission aqueduct
from Wachusett Reservoir into the Boston Metropolitan area. ©On the
basis of this analysis, it appears some operational changes would

be necessary to allow the system to meet its maximum demand through 1990.
Comment - "A preliminary contingency plan to protect Quabbin Reservoir
in the event of an industrial mishap at an upstream papermill or

an upstream oil spill on the Connecticut River would be highly bene-
ficial to evaluate the potential consequence of the ﬁroject."

Response ~ Design of a water quality monitoring plan would be included
in the advanced engineering and design phase., Included in %his program
would be development of a contingency plan as suggeéted. In the case of
the Northfield Mountain project, for example, no pumping of river

water would take p1ace if deleterious material were present in the
water.,

Comment - A1l available reasonable alternatives have not been mentioned
in the report. The use of the Charles River and the Mystic River

are not mentioned.

Response - The water supply setting, included in the statement, did
discuss the potential of developing locally available supplies.

Comment - No mention is made of the existence of groundwater potential |
in communities presently served by the MDC.

Response - This is true, the reason being that the report centered

on major known groundwater supplies, i.e., those which could meet

the demand defined by the study. Both local surface and groundwater



gources were investigated to determine the role they might play in
meeting the region's future needs. |

Comment - In the section on alternatives, a condensed version of the
University of Massachusetts report on "Water Usage in Communities
served by the Metropolitan Commission" should be included.*

Response - The Counci? on Environmental Quality's recent guidelines
requested that reports, voluminous inventories and similar data not
be included in the Environmental Impact Statement, but be available
at the sponsoring agency's office., Briefly, the University of Massachu-
setts report intimated that a large amount of unaccounted for water
is leaking from the City of Bostop distribution system. That the
water is unaccounted for is concurred in but the conclusion that the
water is leaking is not. Follow up work to confirm or refute the
report's findings is currently underway. *See also New England River
Basins Commission's April 16, 1976, Comment #6.

Comment - It is hoped that the Final Statement would have a section
dealing with potential population redistribution, if any, from the
Boston area to the central areas of Massachusetts if the proposed
project is not imp1ehented.

Response - The state of the art regarding a linkage between water
supply projects and population-economic distribution is not clearly
defined at this time.

Main Report

Comment - Section IX of the main report, and Appendix F were difficult



to understand as to the criteria for forming the ten community clusters.
If all the towns in each cluster are implied to be simi1ér, we totally
disagree with the clustering and suggest rewriting the section. We
fail to understand how a town like Weston where the average house is
valued in excess of $90,000 is a moderate income area.

Response ~ We have reviewed the cluster within which Weston falis,

and our studies indicate that the other included communitie; are
similar in composition.

Millers River Water Supply Project

Comment - Some mention of the possible secondary effects of this action
on the area should be 1nc1udéd as Section H of the report points

out how the project will promote recreational use of the waters in the
area. Such effects as possible increased auto traffic from outside

the region to use the recreational facilities should be mentioned.
Response - The possible secondary effects of increased use brought
about by the project would be included as an area of investigation

when firm recreational proposals are developed.

Comment - The Statement should show why the Millers Prbject cannot be
implemented without the Northfield Project being implemented.

Response - The Millers River and Northfield Mountain projects are
independent actions which can proceed by themselves. Estimates of
future water deﬁand through 1990, however, indicate both projects would

be necessary,.



Comment - A preliminary contingency plan to protect Quabbin Reservoir
in the event of an industrial mishap or o0il spill on the Millers River
would be highly beneficial to evaluate the potential consequence of
the project.

Response - See response to U.S. Coast Guard, November 5, 1975,

Comment #3. Same basic response applies to Millers River Diversion.

STATE OF NEW HAMPSHIRE - Water Resources Board

Comment - We have not reviewed the project since it does not involve
any interests within our jurisdiction in the State of New Hampshire.

Response - None needed.

STATE OF VERMONT - Agency of Environmental Conservation

Qomment - In reference to the two proposed reports of the Chief of
Engineers on Northfield Mountain and Millers River Water Supply
Projects, Massachusetts, the State of Vermont does not desire to
comment. |

Response - None'needed.

THE COMMONWEALTH OF MASSACHUSETTS -« Executive Department

Comment - We anticipate that the reports will be well received by
Congress, and that the Corps w111'receive the necessary funding to
pursue its work on these important projects.

Response - None needed.



Comment - We wish to acknowledge the conclusion of the Chief of Engineers
and the Board of Engineers that a formal agreement between the State of
Connecticut and the Commonwealth of Massachusetts need not be a pre-
requisite to further Corps' involvement in the project. |
Response - None needed.

Comment - We understand that the proposed reimbursement arrangements

will be in accordance with the Water Supply Act of 1958. Upon comple-
tion of engineering and design work, the Commonwealth will be prepared

to consider the matter of assurances, and to explore the legal and
financial issues regarding expansion of the Metropolitan Water District.

Response - None needed.

FEDERAL POWER COMMISSION

Comment - There is no discussion of the fish passage faéi?ities planned
at Turners Falls or the effects of the proposed diversion on the later
planned reintroduction of shad and Atlantic salmon runs above the
Turners Falls Project. Recent fisheries studies at the pumped storage
project by Massachusetts should help identify problems of fish protec-
tion, such as the hazards of anadromous and resident species being
drawn through pumps, in order to revise this discussion in the Draft
Environmental Statement.* |

Response - At the time of the study in the early seventies it was
unclear that fish passage facilities would be placed at Turners Falls.
We have reviewed the suggested report and did not find enough pertinent

information to include in this report. However, this information and
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further information which may be developed in the interim will be used
as a base to proceéd with studies during the advanced engineering and
design stages. *See also U.S. Department of the Interior, October 29,
1975, Draft Environmental Statement Comment #6.

Comment - Tﬁere is no discussion of the impacts of the generation

of electrical energy needed to pump the water for the proposed water
supply project from the Connecticut River to the Northfield Mountain
upper reservoir.

Response - At this stage of planning there is no indication that the
project would have a major impact on the region's generating capacity.
The reason being that the electrical generation during off-peak period
when demand is normally low will be the electricity used for the
pumping. Therefore we do not discuss the impacts as they could not
be determined to be a significant action.

Millers River Basin Water Supply Project

Comment - Review by the Commission staff indicates that the proposed
project would not be adaptable to the economical development of hydro-
electric power. The project apparently would not significantly affect
power production or the transmission of electric power or natural gas.
Respaonse - No response necessary. |
Comment - A number of hydroelectric power plants, many licensed by'the
Commission, are Tocated on the Connecticut River downstream from the
confluence with the Millers River. A discussion of the effects of

the proposed diversion of flood flows from the Millers River on these
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plants should be inc]udéd in the report and the Draft Environmental
Statement.

Response - Because diversion will take place during high flow periods,
flow remaining in the Connecticut River after diversion would be

greater than flow capacgity of the existing downstream stations.

NEW ENGLAND RIVER BASINS COMMISSION

Comment - An addition of 78 million gallons per day {mgd) by 1990 and
141 mgd to the water supply of communities served by the Metropolitan
District Commission (MDC), is predicted by the Southeastern New

England (SENE) Study and the Northeastern U.S. Water Supply (NEWS)
Study respectively. Timing and the need for more research on alterna-
tives to and impacts of the Millers River project make this an impor-
tant difference. With respect to alternatives the SENE Study would
give greater emphasis to conclusions that accelerated research should
be carried out regarding (1) pricing as a means of water demand manage-
ment, {2) public education as a means to encourage water conservation,
(3) the cost-effectiveness of water saving devices, and (4) elimination
of health hazards in recycling wastewater for domestic use. The
potential of industrial recycling of wastewater and changing the rate
structure for high volume water users so as to increase publicly
supplied water for domestic use should be emphasized.

Response - Many of the comments on the reports are created by the

adoption of certain assumptions in the Southeastern New England
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{SENE) study which differ from those used in the Northeastern Water
Supﬁ]y (NEWS) study. For example, the demand projections developed

by SENE estimate only an eleven million gallons per day (MGD)

increase in the Boston Municipal demand for the period 1970-1990.

This Timited increase shown by SENE is in marked contrast to past
“rends within the city. In fact, during 1975, Boston used as much
water as SENE has estimated for 1980. Use of the SENE estimates,

based on Boston's experience, could prove to be a Tower 1limit of

future needs. We believe conclusions drawn from these forecast

demands regarding project selection and implementation must be somewhat
guarded, Both the NEWS and SENE studies recognize the need for wise
use of our valuable water resources. In this regard, both investiga-
tions made recommendations as to the need for further study into water
conservation measures, and we see no great difference in the report
findings. In fact, the item pertaining to the recent water usage

study prepared for the Metropolitan District Commission (MDC) noted

in your letter, refers to a study prepared as part of a joint MDC-Corps'
effort to determine current usage patterns such that appropriate
conservation measures could be directed toward areas of need,

Comment - The SENE Study recommends increased research into the tech-
niques of economically feasible, environmentally safe.desalination

as a long-range method of meeting Southeastern New England's water needs.

Response - With regard to desalting there appear to be no conflicts
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between the SENE recommendations for increased research and the con-
clusions drawn in the Impact Statement. Reference is made to pages
101-105 discussihg the potential of desalting as a supply source for
the region,

Comment - Unltike the NEWS Study, which rejects to tﬁe Plymouth County
ground water as a possible alternative source of water for the MDC on
the basis of its cost, the SENE Study has found that most of the
Plymouth County supplies would probably be needed to meet local,
in-basin needs. This finding is also consistent with the SENE Study's
overall principle of encouraging local use of water supplies over
interbasin transfers.

Response - There does not appear to be a conflict between the SENE
report, which recommends local use of Plymouth County groundwater,

and the conclusions given in the Impact Statement on pages 108-113.
Comment - Problems of poor water quality in the Merrimack River and the
expense of its treatment lead both the NEWS and SENE studies to view
this source of supply only as a long-range alternative to meet the

MDC needs, and the SENE Study endorses continuing study of this option.
Again, the implications of interbasin transfers will have to be considered.
Response ~ It is agreed that the implementation of interbasin transfer
of water in tthe Merrimack River will have to be seriously considered
in future planning to meet the Tong term water needs of the Eastern
Massachusetts area. See also U.S. Department of the Interior,

October 29, 1975, Comment #14,
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Comment - The NEWS Study has stated that development of a diversion
from the Sudbury River would be fully compatible with thé projects.

If the MDC estimate of an additional 40 mgd being made from this source
in the near future is correct; this, with the water from the Northfield
Mountain diversion, could be sufficient to meet the 1990 needs as
projected by the SENE Study. This could affect the timing of the
Millers River project.

Response - The potential of developing the Sudbury River is included

in the EIS. As described in that statement it is estimated this incre-
ment could cost about twice that of the Northfield Mouhtain‘or Millers
River water.

Comment - A recent study, prepared for the MDC by the Water Resources
Research Center at the University of Massachusetts and Curran Associates,
Inc., reports that if leaks and breaks in the MDC communities distri-
bution systems, which exceed 3,000 gallons per mile of main per day.,
were corrected, 47 mgd or more might be saved. The findings of this
report should be investigated and verified.

Response - See Coast Guard Comment #6.

Comment - The Commission's 1980 Connecticut River Basin Plan recommends
that all diversions from the basin be conditioned on water quality
monitoring and recognition of the basin communities' right of return

of these waters when needed for water supply or flow augmentation.

The Millers River project and other diversions are recommended only

if certain conditions are met: (1) establishment of water allocation
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mechanisms giving downstream states a voice, (2) prior evaluation of
economic, environmental and social impacts, (3) continued water quality
monitoring, and (4) determination of the adequacy of Connecticut Va]le&
groundwater resources. The SENE Study predicates its approval of the
Northfield Mountain and Millers River projects on the fu]fiT]menf of
the Plan's conditions.
Response - As stated, the SENE recommendations are qualified as they
are predicatedrupon certain conditions discussed in the 1980 Connecticut
River Basin plan. The plan formulation Tor both Millers River and
Northfield Mountain was conducted with full knowledge of the 1980
plan.
Comment - The Chief of Engineers states it will not be necessary to
stipulate the establishment of an agreement between Massachusetts
and Connecticut on the diversion issues as a condition for Federal
participation. However, the Board of Engineers for Rivers and Harbors,
in giving reaSons warranting Federal participation in funding the
project, has givén reasons which show the necessity of an agreement
between the states., The statements include the following:

"The project'Wou]d have interregional and interstate impacts
(emphasis added); ,

"The project(s) involves regional equity issues” (emphasis added);

"The project(s) involves resolution of interbasin water transfer

issues" (emphasis added).
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The Federal Government should redguire that the two States estab]jsh__
a mechanism to allow downstream interests a voice in water suppiy
allocation, B

Response - The question of the requirement for a regional mechanism_
prior to participation by the Federal Government in the projects was
discussed by the Board of Engineers for Rivers and Harbors. _The
Board was convinced that "resolution of any jurisdictional claim
associated with the project can be approached best through the
mechanism of requiring local assurances to hold and save the United
States free from water rights claims rather than stipulating specific
their sovereign prerogatives.” Although wé understand your concern, |
we feel the Board's approach is the best practicable soclution from
the Federaf Government's perspective.

Comment - In Section 3 of the Revised Statement the discussions of the
diversion's environmental impacts are often not supported by quan-
titative data. Thi; is particularly disturbing in the case of the
Millers River project, it is estimated that as much as 55 and 74
percent of the Millers and the Tully Rivers' flows respectively may
be diverted during an average year (Environmental Statement, pages

62 and 65.). The Environmental Statement asserts that "in no case
would the flow in the river be reduced below the established rate
necessary to protect the river environment" (pages 62, 65). The
absence of information to confirm this should be corrected.

Response - The comment on the discussion within the revised draft
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Environmental Statement is well taken., As the SENE Study, the
Connecticut River Supplemental Study have found, impact assessment
in many ways is a subjective procedure and one in which exact
quantification is not always possible. It is believed that the
data available does allow a decision regarding the impacts on the

river environment.
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